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INTRCDUCTICN 


hard  red  spring  v\rheat,  groivn  in  cooperative  e'.qDeriments  in  the  spring-wheab 
region2/of  the  United  States,  are  milD.ed  each  year  by  the  United  States  De- 
partment of  Agriculture  and  the  flour  baked  into  bread  to  determine  their 
quality  characteristics . 


]./  Cooperative  investigations  of  the  Division  of  Cereal  C'rops  and  Diseases, 
Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering,  Agricultural 
Research  Administration,  and  the  Grain  Branch,  Producticn  and  Marketing  Ad- 
ministration. The  samples  were  obtained  from  the  cooperative  experiments 
with  the  State  Agricultural  Experiment  Stations  in  the  spring  v/heat  region. 

2/  Clark,  J,  A,.  Results  of  spring  wheat  varieties  grovni  in  cooperative  plot 
and  nursery  experiments  in  the  spring -wheat  region  in  19U6,  with  averages  for 
1938  to  19h6o  U.  S.  Dept,  Agr,. , AgTc.  Res.  Admin.,  Bur,  Plant  Indus*,  Soils 
and  AgUo  Engin,,  Div,  Cereal  Crops  and  Dis*  7li  CC,  Si  pPc  March  19U7 

' (processed,) ^ 

Plant  Industry  Station 
Beltsville,  Md. 

91  CC-January  19U8 
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The  baking  methods  and  techniques  used  on  the  19ii6  crop  ■were-  essential] 
the  same  as  used  in  testing  the  wheat  varieties  and  hybrid  strains  from  the 
19hU  and  19U5  crops.  The  bread-baking  tests  for  the  19hU,  19U'^,  and  19U6 
samples  were  made  by  a rich  highly  bromated  formula.  One  of  the  regular 
baking  methods  (including  oOOl  percent  or  1 milligram  of  bromate  per  100 
grams  of  flour)  used  for  the  1939,  19U0^  19Ul;  19U2,  and  19U3  samples 
(identified  'as  the  No,  6 baking  test  in  the  reports  for  these  years)  was 
continued  for  the  19UU,  19U.3,  and  19^6  experiments.  As  in  past  seasons, 
the  J^^innesota  and  North  Dakota  baking  methods  also  were  used  on  the  seven 
uniform  varieties  of  both  the  Eastern  and  T/estern  section  composites  from 
the  region. 

In  addition,  commercial  wheat  samples  from  cars  grading  No,  3 or 
better  were  obtained  from  terminal  markets  by  the  Grain  Branch,  Production 
and  Marketing  Administration,  for  comparison  with  varietal,  samples  grown 
in  plot  and  nursery  experiments  at  agricultural  experiment  stations. 

The  purpose  of  this  report  is  to  make  available  'to  cooperators  the 
quality  data  from  the  19U6  crop  obtained  from  standard  varieties,  new 
hy'-nid  strains,  and  Federal  supervision  grade  samples  of  hard  red  spring 
wheat,  together  with  a summary  of  previous  years'  results, 

SOUECE  OF  BATTLES  ' ■ ‘ ' ' 

The  most  extensive  tests  (?)  were 'made  on  the  Eastern  and  Western 
composite  samples  of  each  of  seven " uniform,  varieties  grown  in  plots  at 
cooperating  stations.  The  regular  bread-baking  tests  were  made  on  the 
varietal  samples  from  plots  groi/m  at  Madison,  Wis.;  St.  Paul,  Waseca, 

Morris,  and  Crookston,  Minn. Fargo, ' Langdon, ' Edgeley,  Williston,  Minot, 
and  Dickinson,  N.  Dak„;  Brookings  and  Newell, 'S.  Dak,;  Havre  and  Moccasin, 
Mont,;  Sheridan,  Wyo,;  and  /'kron,  Colo.  Similar  tests  were  made  on  samples 
of  new  wheats  grown  in  single  increase  plots  (Arizona  increases)  grown 
et  Fargo  and  Dickinson,  Similar  tests  were  also  made  on  Eastern  and 
Western  composites  of  the  26  strains  grown  in  Uniform  Regional  Nurseries; 
composite  samples  from  N.  Dak.,  and  Montana  Intrastate  Nurseries;  and 
from  Brookings,  S.  Dak,;  Langdon  and  Dickinson,  N,  Dak.,  station  nurseries. 

There  were  also  included  18  samples  composited  from  sampling  of 
carlct  receipts  of  wheat  accumulated  during  a 90-day  period  of  the  19h6 
crop  movement  by  the  Minneapolis,  Duluth,  and  Great  Falls  offices  of  the 
Grain  Branch, _ Production  and  Marketing  Administration,  These  samples 
represent  coijntry-run  wheat  of  the  hard  red  spring  class  and  were  graded 
imder  the  provisions  of  the  U,  3.  Grain  Standards  Act  as  No,  3 or  better. 
These  samples  are  hereafter  referred  to  as  commercial  samples.  This  is 
the  eighth  season  that  such  samples  have  been  collected  and  tested, 

IG3THQDS  USED  IN  THE  MlILLING  AND  BAKING  TESTS 

After  the  removal  of  dockage  the  samples  were  prepared  for  milling 
by  the  use  of  a milling  separator  and  a scourer  (both  machines  of  ex- 
perimental or  laboratory  size.)  The  wheats  were  tempered  in  two  stages; 
first  , to  lU  percent  for  i|8  hours  and  then  additional  amounts  of  water 
added  1/2  hour  previous  to  milling,  raising  the  moisture  content  of  the 
grain  to  between  l5«0  and  l6,5  percent  depending  upon  the  hardness  of 
the  variety.  The  wheat,  was  milled  on  an  Allis-Chalmers  experimental 
flour  mill  provided  with  three  break  rolls  and  one  smooth  ro''l.  A 90 
percent  patent  flour  was  made,  discarding  the  low  grade. 
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The  hardness  of  the  grain  was  determined  hy  pearling  20 _ grams  of 
dockage-free  whole  wheat  for  one  minute  in  a model  No,  38  Strong-Sdott 
Pearler.  The  amount  of  material  pearled  off  expressed, as  a' percentage 
of  the  wheat  is  called  the  pearling  index.  This  pearling  index  has  been 
found  useful  not  only  as  a guide  in  tempering  the  samples  for  milling 
hut  also  as  a measure  of  the  vitreous  character  of  the  grain,.  A low 
index  indicates  hard  grain  and  a high  index  soft  grain. 


The  bread  baking  tests  on  the  1946  samples  (same  as  used  on  the  1944 
and  1945  samples)  was  made  by  a rich  highly  bromated  formula, . 


Details  of  the  methods  used  in  1946,  with  the  various  ingredients 
are  shown  in  Table  1, 


Table  1. — Baking  methods  used  for  samples  of  the  1946  crop 


Ingredients 

Baking  method 
Ccmmercial-bromate-malted 
wheat  flour 

Plour  (grams) 

100. 0 

Yeast  (grams) 

2.0 

Salt  (grams) 

1.5 

Sugar  (grams) 

Potassium  bromate  (grams)  I/ 

5.0 

.0  to  .004 

Malted  wheat  flour  ( grams) 

.25 

Nonfat  dry  milk  solids  (grams) 

4.0 

Shortening  ( grams) 

3,0 

Vfater  absorption  (percent) 

Optimum 

Mixing  time  (minutes) 

Optimum  for  each  vari 

Fermentation  time  (minutes) 

180 

ij  0,  1,  2,  3,  and  4 mg. 
Fermentation  periods: 

1st,  punch  after  105  minutes. 

2nd.  punch  after  additional  50  minutes. 
Mold  after  additional  25  minutes 
Proofing  time  - 55  minutes 
Baked  25  minutes  at  450°  P, 


This  baking  procedure  is  based  on  the  method  of  the  American  Association 
of  Cereal  Chemists,  with  certain  modifications  deemed  necessary  for 
unbleached  experimentally  milled  flour.  Because  of  the  size  of  the  mixing 
bovrl,  ingredients  sufficient  for  two  leaves  were  mixed  at  one  time.  They 
were  mixed  a sufficient  length  of  time  to  develop  the  dough  properly  in  a 
Hobart-Swanson  dough-mixer  (108  R,  P.  M.)  with  4 pins  in  the  head  and  2 pins 
in  the  bowl.  The  absorption  of  the  flour  was  calculated  from  the  amount  of 
water  added  for  proper  consistency  at  the  time  the  doughs  were  mixed.  The 
absorption  values  are  indicated  in  the  tables,  '''fhen  mixed,  the  doughs  iirere 
divided,  then  rounded  in  the  hands  and  placed  in  fermentation  granite-ware 
"oatmeal"  bov/ls,  measuring  6 inches  top ' diameter,  3 inches  bottom  diameter, 
and  2-1/2  inches  deep.  The  punches  were  made  by  folding  the  doughapproximatoly • 
10  times  in  the  hands.  At  the  end  of  the  fermentation  period  the  dough  was 
molded  by  a Thompson  mechanical  roll  type  "A"  moulder 
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with  rolls  set  at  a clearance  of  3/8  of  an  inch  and  the  compression 
plate  1-1/8  inches . The  molded  doughs  were  placed  in  baking  pans  ' 
constructed  from  2XX  tin  known  as  the  tall  form.  The  proofing  tim.e  of 
55  minutes,  at  86°  F.  and  baking  time  of  25  minutes  a't  U50°  F.  were  the 
same  for  all  samples.  Two  loaves  of  each  sample  Were  baked  but  since 
the  ingredients  were  mixed  as  for  one  loaf,  the  two  are  not  duplicates 
in  the  sense  in  which  that  term  is  usually  used  and  are  not  so  considered 
herein.  Data  given  in  the  tables  are  averages  of  the  two  loaves. 

Most  of  the  baking  trials  were  made  on  the  19d6  samples  by  varying 
the  amounts  of  bromate  (0  to  d mg  per  100  grams  of  flour)  with  the 
formula  given  in  table  lo  With  this  baking  procedure  the  optimum  or 
maximum  loaf  volume  is  apparently  obtained  with  the  flour  from  each 
variety  or  strain.  It  has  generally  been  found  that  the  loaf  having  the 
optirn’ora  volume  also  has  the  best  cr\mib  color  and  grain-textuare  of  the 
different  baking  tests  made.  This  test  appears  to  bring  out  the  full 
strength  of  the  wheats  somewhat  better  than  the  methods  previously  used. 

In  actual  practice  a baking  test  wuth  1 milligram  and  another  test  with 
2 milligrams  of  bromate  is  made  on  the  same  day..  Bakes  with  no  bromate 
or  increased  amounts  of  bromate  (o003  grams  or  higher)  are  made  on  the 
following  days  until  the  optimum  loaf  volume  has  been  determined  for  • 
each  variety  or  strain®  Average  volumes  are  calculated  from  the  three 
best  bakes,  only,-  This  baking  procedure  brings  each  of  the  samples  to 
its  optim^um  volume  by  making  provision  for  adequate  gas  production,  by 
the  employment  of  sufficient  sugar  and  diastatic  supp3.em.ents,  and  sufficient 
oxidation  by  the  use  of  increasing  amounts  of  potassium  bromate.  This  is 
the  baking  method  used  in  the  19U6  experiments, 

A check  or  standard  flour  for  control  purposes  was  included  in  the 
baking  trials  -with  each  day's  tests.  The  loaf  volume  for  each  of  the  69  ■■ 
bakes  with  the  standard  flour  (12)3  percent  protein)  and  the  date  of  the 
baking  test  are  . shown  in  th.e  following  tabulation: 


Date 

Volume 

Go, 

' Date  I 

' Volume 
Oc. 

’ Date  ' 

Volume 

Cc. 

• Date 

^ Vol’ume 
Cc, 

Dec*  2 

726 

Jan.l6 

752 

Mar. 19 

709 

May  1 

759 

3 

692 

21  ■ 

712 

■ 20 

729’  ■' 

6 

766 

h 

735' 

22 

732 

26 

766 

7 

781 

5 

715 

23 

7u7  , 

27 

738 

8 

759 

9 

775 

27 

■ 7liU 

31  , 

7hh  '' 

13 

761 

10 

723 

28 

7Uii 

Apr,.*  1 

720 

15 

787- 

11 

752 

29 

726 

3 

71+3 

15 

757 

16 

715 

30 

775 

7 ■ 

765  ■' 

■19 

795  . . 

18 

750’ 

Feb,  3 

769 

Ih 

707 

' 20 

.781  . ■ 

19 

7Ul 

5 

755 

16 

757 

21 

781 

30 

738 

6‘ 

7Ul 

17 

758 

22 

785  - 

Jan , 2 

732 

10 

732 

21 

755 

26' 

792 

6 

70U 

17 

729 

22 

75l 

27 

783 

7 

7UU 

20 

732 

23 

769 

28 

* ■ 789 

. 9 

752 

2h 

'•  732 

2h 

766 

June  3 

758 

13 

738 

Mar . 6 

.732 

28 

735 

Ih 

752 

10 

. 720 

29 

763 

15 

7Ul 

18 

707 

30 

781 

Average 

757 

Standar 

d Error  , 

. 23.7 

The 
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Sixty-nine  baking  tests  were  made  v/ith  the  standard  flour . 
average  loaf  volume  v\ras  ?U7  cc  and  the  standard  error  23  o 7 cc^ 

EXPERIIiffiNTAL  RESULTS 


The  results  for  the  regular  methods  on  plot  and  nursery  ccmposite 
and  station  samples  are  given  in  tables  2 to  7,  and  for  U,  S,  D.  A=. , 
North  Dakota,  and  ’"innesota  methods  on  the  seven  uniform  varieties  in 
table  8o  The  results  for  the  commercial  samples  are  shovrni  in  table  9, 
and  the  correlation  and  regression  coefficients  for  lU  varieties  and 
strains  and  the  commercial  samples  are  shown  in  table  10,  Summaries 
of  the  comparable  19U6  samples  are  averaged  i.n  table  11,  .and  8-year 
results  in  table  12.  These  tables  are  largely  self-explanatory.  The 
highest  ranking  variety  or  strain  v^rith  respect  to  each  property  is 
indicated  by  underlining. 

Acre  yields  are  included,  where  comparable,  to  assist  in  the  inter- 
pretation of  results.  High  acre  yields  tend  to  reduce  the  protein 
content  and  loaf  volume.  The  test  weights  for  most  of  the  composite 
and  station  samples  were  sabj.sf actory,  . The  mlling  and  chemical  data 
in  table  2 are  not  repeated  for  thp  other  baking  methods  reported  in 
table  8, 

All  test  weights  were  determined  in  the  laboratory  on  a dockage- 
free  basis.  The  protein  and  ash  contents  are  reported  on  a lUoO  percent 
moisture  basis  and  the  flour  yield  on  a m.oisture-free  basis. 
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UNIFORM  REGION/i  NURSERY 


A nuip-ber  of  varieties  and  selections  from  hybrids  tested  during 
recent  years  represent  some  of  the  newer  material  of  plant  breeders. 
Twenty-six  •v'/heats  from  the  Uniform  Regional  Nursery  have  been  tested 
in  duplicate  for  their  chemical,  milling,  and  baking  prooerties. 

Grain  from  eight  stations  was  composited  from  the  Eastern  composite  and 
grain  from  five  dry  land  stations  made  up  the  Western  composite.  The 
grain  from  three  irrigated  stations  was  not  included  or  tested.  The 
results  of  the  quality  tests  for  the.  Eastern  and  Western  com.posites  and 
the  average  of  both  composites  are  shoxvn  in  table  Eleven  of  the 
strains  have  been  included  in  the  nursery  two  years  and  five  of  the 
strains  three  years. 

This  discussion  of  the  19U6  results  is  based  on  the  average  of 
the  Eastern  and  '-estern  com.posites ..  The  test  vreight  of  the  samples 
was  very  good  with  a number  of  the  strains  averaging  above  62  pounds. 

These  were  Pilot  x Mida  19^3,  Thatcher  x Supreza  11-39-27,  and  Hope  x 
Timstein  II-39-l4h.  A number  of  the  wheats  also  averaged  high  in  wheat 
protein.  Those  averaging  13. U nercent  or  higher  were  Regent  x t'ida, 

Hope  X Timstein  11-39-^2,  II-39-Uli  and  ii_39_ii6,_  2809  x 2822  Ns.  3129, 
and  2809-2822  x Premier  Ns.  31.30=  The  Hope  x Timstein  strains  as  a 
group  averaged  uniformly  high  in  protein.  The  flour  yields  varied  over 
a wide  range.  A niimber  of  the  strains  yielded  a high  percentage  of  flour, 
some  exceeding  others  with  higher  test  weights.  The  better  strains  in 
flour  jcLeld  v/ere  Mercury  x Thatcher  11-36-67,  Thatcher  x .Supreza  11-39-27, 
2822  X Premier  Ns.  3120  and  2809-2822  x Premier  Ns,  3l30,  There  was  some 
variation  in  the  milling  characteristics  among  the  strains.  A nimiber  of. 
the  Yv’-heats  were  much  harder  than  Thatcher  and  required  extra  reductions 
in  the  mill  for  the  production  of  flour.  These  strains  were  Pilot  x 
Merit  I898,  Regent  x Pilot  1933,  Hope  x Timstein  II-39-U2,  and  II-39-U14, 
27I4-U  X 2809  Ns,  3173,  and  Merit  x Pilot  1969„  Hope  x Timstein  II-39-U2 
had  the  hardest  grain  of  the  strains  compared..  It  milled  with  difficulty 
needing  more  reductions  than  any  of  the  other  wheats  studied. 

Most  of  the  other  strains  r/ere  satisfactory  in  milling  quality  with 
a number  of  the  wheats  outstandingly  good,  those  showing  excellent 
milling  characteristics  were  Redman,  2822  x Premier  Ns„  3120  and 
2809  X 2822  Ns,  3129.  The  pearling  index  values  were  highest  for  Thatcher 
X Supreza  11-39-27,  2822  x Premier,  2809  x 2822  Ns.  3129  and  2809-2822  x 
Premier  Ns,  3130,  suggestive  of  softer  textured  grain  than  that  of  Thatcher 

The  flour  ash  content  was  generally  high  with  only  two  wheat  averaging 
in  the  desired  lower  range.  These  were  Pilot  x Mida  1933  and  Pilot  x l3lU 
20lU. 

There  was  a vd.de  range  in  baking  quality  vvdth  marked  differences  among 
the  wheats  in  loaf  volume.  More  than  half  of  the  samples  had  loaf  volumes 
higher  than  900  cc.  Six  of  the  strains  having  the  highest  loaf  volumes 
were  Regent  x Mida  I8ii3,  2822  x Premier  Ns,  3120,  Mida  x Cadet  1732, 
lhh9  X Pilot  2088,  Regent  x Pilot  1932  and  Mida  x Cadet  I83I.  The  latter 
had  averaged  highest  in  the  19U3.  tests.  Those  with  the  lowest  loaf 
volumes  vrere  the  two  Hope  x Timstein  strains  11-39-142  and  II-39.-I1I4  which 
also  averaged  lowest  in  crumb  color  and  grain  texture  among  the  viheats 
compared.  Redman,  Hope  x Timstein  II-39-U6,  and  27UU  x 2809  Ns.  319O 
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averaged  highest  among  the  26  wheats  in  crumb  color  and  2822  x Premier  F 
Ns.  3120,  2809-2822  X Premit^r  Ns,  3150  and  27UU  x 2809  Ns.  3175  were  \ 

best  in  grain  texture.  The  water  absorption  of  the  flour  varied  over  i 

a range  of  6.0  percent.  Those  highest  in  water  absorption  were  Pilot  x 
''¥erit  I898,  Thatcher  x W-38-Hope,  Mercury  x Thatcher,  2lhh  x 2809  Ns.  3190 
and  Merit  x Pilot  i860.  Pilot  x'l^erit  1898  had  the  longest  dough  mixing 
time  and  Thatcher  x Supreza  and  Hope  x Tinstein  1I-39-U2  the  shortest. 

The  response  to  oxidizing  agents  or  the  tolerance  to  yeast  foods 
(which  are  extensively  used  by  the ■ commercial  baker)  varied  among  the 
26  varieties  and  strains  compared.  Thatcher  x Supreza  11-39-275  Hope  x 
Timstein  II-39-h2,  2809-2822  x Premier  Ns.  3150,  and  Merit  x Pilot  i860 
required .about  twice  the  amount  of  bromate  as  Thatcher  for  optimum 
bread.  Those  samples  needing  the  smallest  amounts  of,  oxidizing  agents 
(about  half  of  that  required  for  Thatcher)  were  Pilot  x Mida  1953  and  ■ 
Pilot  X 151U  201U  and  27kh  x 2809  Ns.  3190. 

Mida  X Cadet,  I83I,  has  been  the  highest  yielding  wheat  in  the 
Uniform  Regional  Nursery  for  the  2-year  period  19U5  and-  19^6.  It  ranked 
highest  in  loaf  vol'cmie  by  the  optimum  bake  in  1914-5  but  was  sixth  in  I9I46 
among  the  wheats  compared.  The  milling  properties  were  satisfactory  and 
the  flour  yield  good.  The  ash  content  of  the.  flour  was  medium  and  the 
water  absorption  of  the  flour  high.  It  averaged  about  the  same  in  criomb 
color  and  .grain  texture  of  bread  as  Thatcher. 

Thatcher  x W38-Hope,  Wis.  2h2,  was  the  second  highest  yielding  wheat 
in  the  I9I46  Uniform  Regional  Nursery.  Its  milling  properties  were  sat- 
isfactory. The  pearling  index  Vctlue  of  the  grain  suggest  that  it  is 
perhaps  slightly  softer  in  texture  than  some  of  the  varietie-s  with  which 
it  was  compared.  It  averaged  higher  in  loaf  volum.e  (optimum  bake), 
water  absorption  of  flour,  but  v^as  apparently  the  same  as  Thatcher  in 
crumb  color  and  grain  texture.  It  wras  one  of  the  low'^est  in  protein 
content  and  averaged  high  in  flour  ash.  Baking  tests  show  that  it  re- 
sponds sharply  to  increasing  amounts  of  bromate  indicating  that  it  may 
have  a greater'  tolerance  to  fermentation  than  many  other  varieties. 

Pilot  X Mda,  1953,  which  was  the  third  highest  yielding  wheat 
in  I9I46  w-as  also  the  best  with  respect  to  test  weight.  It  was  similar 
to  Thatcher  in  milling  quality.  It  averaged  lower  in  protein  content 
and  flour  ash  than  Thatcher  but  was  equal  to  Thatcher  In  water  absorption 
and  grain  texture  of  bread.  N.  1953  also  had  good  crumbcolor  but  ranked 
22nd  in  optimum  loaf  volume  among  the  26  varieties. 

Pilot  X I51U,  20lU,  averaged  higher  than  Thatcher  in  acre  yield  and 
test  weight  per  bushel.  It  is  approximately  equal  to  Thatcher  in  loaf 
volume  by  the  optimum  bake  and  grain'  texture,  has  a.  lower  flour  ash, 
flour  yield  and  protein  content  and  the  same  water  absorption  in  the 
flour.  The  flour  is  granular  and  similar  in  this  respect  to  Thatcher, 

Hope  X Timstein,  11-39-146,  averaged  much  better  in  quality  than 
either  of  the  other  two  Hope  x Timstein  strains  studied.  It  was  also 
higher  in- acre  yield,  ranking  sixth  and  was  the  highest  in  protein 
content  of  the  26  wheats  compared.  It  ranked  11th  in  optimum  loaf 
volume  in  comparison  with  the  other  wheats  and  averaged  high  in  crvirab 
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color  and  grain  texture.  It  milled  satisfactory  and  the  pearling  index 
values  suggest  i that  it  is  somewhat  softer  textured  grain  tha^n  Thatcher, 

21hh  X 2809,  'Ns.  3179i  which  ranked  first  for  yield  in  19U9  hut 
20th  in  19U6j  appears  to  be  similar  in  most  respects  to  Thatcher.  The 
yield  of  flour  was  satisfactory  but  the  grain  handles  with  some  difficulty 
requiring  more , reductions  in  the  mill  than  Thatcher.  It  ranks  10th  in 
optimum  loaf  volume  of  the  wheats  compared,  and  exceeds  Thatcher  in  crumb 
color  of  bread.  The  dough  properties  of  Ns.  3175  appear  to  be  .satisfactory 
It  required  a slightly  longer  dough  mixing  time  but  the  same'  amounts  of 
oxidizing  agents  ^ as  Thatcher  for  optimum  bread,  , 


Table  — Yield,  milling,  baking,  and  chenica.1  results  on  26  wheats^ grown  in  the  Uniform  Regional  Nursery  for  Eastern  Composite, 

l?estern  Composite,  and  a.verages  of  Eastern  and  Western  Composites  in  1G46, 
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From  the  Madison,  Sto  Paul,  Waseca,  Morris,  Crookston,  Langdon,  Fargo,  and  Brookings  stations 
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U.  S.  D>  A.,  NORTH  DMOTA  AKD  MINNESOTA  igTHODS 

The  same  composite  flours  of  seven  uniform  plot  varieties  for  the 
eastern  and  western  sections  were  baked  for  the  seventh  year  by  different 
methods  including  those  used  by  the  North  Dakota  and  i'innesota  laboratories 
The  results  from  the  U.  S,  D.  A.  laboratory  using  the  North  Dakota  and 
Minnesota  methods  and  the  present  U.  S.  D.  A.  methods  are  shown  in  table  8. 
The  varieties  are  ranked  in  descending  order  of  loaf  volume  for  all  the 
baking  m.ethods  used,  with  the  average  rank  and  loaf  volume  of  all  seven 
methods  included  for  comparative  purposes,  ' 

The  western  composites  averaged  about  two  percent  higher  protein 
content  than  the  eastern  composites  and  as  would  be  expected  produced 
larger  loaves  except  the  3-hour  f erm.entation  i^dth  the  North  Dakota 
method.  This  latter  suggests  that  the  3-hour  fermentation  is  too 
sever'd',  to  bring  out  the  full  strength  of  the  various  varieties.  With 
both  the  Minnesota  and  North  Dakota  methods  the  2-hour  fermentation 
gave  the  :larger  loaf  volumes. 

The  relative  ranking  of  the  varieties  is  substantially/  the  same 
regardless  of  the  method  used.  There  are  seme  exceptions,  however, 
indicating  there  is  possibly  still  much  to  be  accomplished  in  the  way 
of  better  procedures  or  methods  of  testing. 

COtOWERCIAL  SAI'TLES 


As  in  past  years  a number  of  commercially  grown  wheat  samples  were 
obtained- through  the  Grain.  Branch,  Production  and  Marketing, Administration 
for  comparison  ■with  the-  varieties  and  strains  produced  in  experimental 
plots.  Eighteen  such  spmiples,  representing  a n'umber  of  grades  and  types 
were  .obtained  at  Great  Falls,  Montana,  and  Minneapolis,  and  Duluth, 
Minnesota.  The  samples  vrere  composited  by  grade  from  2289  cars  of  wheat 
grading  No.  3 or  better  and  represent  the  better  grades  of  hard  red 
spring  wheats  received  at  these  markets.  This  is  the  eighth  season 
such  sahples  have  been  tested.  The  results  are  given  in  table  9. 

These  samples  generally  averaged  lower  in  protein  content  than  the 
exoerimental  plots  and  nursery  samples.  OtherTri.se  the  mailing,  baking, 
and  chemical . results  do  not  appear  to  be  greatly  different,  especially 
when  compared  with  samples,  having  approximately  the-  same  protein  content 
and  test  weight.  The  correlation  coefficient  for  loaf  volume  and  protein 
content  also  was  lov/  in  comparison  "with  12  selected  varieties  and 
strains.  The  protein  quality,  however,  was  good  as  based  on  the  loaf 
volumes  adjusted  to'  a 13,0  percent  protein  basis  in  com.parison  with 
varieties  from  experimental  plots  and  nurseries. 


Table  8. — Uniform  Varieties,  1946,  comoosi  oed  from  Eastern  ana  b'estern  Stations,-  baked  oy  7 meonods. 

U.S.prA.  Methods  ^ I4innesota  Methods  Horth  Dakota  Methods  All  V ~ 

Variety  Millifircxig  of  Broaate  ■ Eorr.entation  , Methods 


32  - 


to 


<D 


C.. 


cO 


tj 

Ph 


c 

K 


w 

cd 

d 

w 

♦ 

CQ 


-P 


CNJ 


rH  CN3  CO  ^ LO  U3  r- 


O LO  to  CD  CV  CV  CM 
'j'  CO  i-H  r-  CD  m 
CO  ro  CO  r-  i>  r- 


r-1  CM  CO  '4'  in  CD  r- 


rnkor-'^i-tcoc^ 
(J)  M CM  CD  CD  in  ^ 
o [co  CO  r-  n-  r-  n- 


CO  CM  rH  C^  CD  in 


CO  (j>  CM  kD  o CO  in 
CD  CO  CO  c^  in  CD 
CO  CD  co-lco  co  CO  CO 


CM  r-H  ^ CO  in  CD  r- 


«;}<  co  t 
rH  CO 


CD  CO  CM  CO 
>;}<  CD  CD  in 

CD  in  in  in 


CO  i-H  m CM  '<}<  CO  c^ 


t-H  CD  o r-  iH 

CM  CD-C^  CM  CO  in  CM 
tv  ^ O CD  CD  CO 


CM  CO  -=ic  C^  rH  in  CD 


rH  CD  in  <tc  O CM  rH 
COrHOm-^'iCDD- 
CD  CD  CD  CO  OO  to  CO 


kv  CD  CO  CM  in  ITv 
CO  to  tv  I-H  CO  CM  CM 
co-Ro  CO  CO  CO  CO  CO 


CD  kfi  o CM  C^  n-  CD 
in  CM  to  in  'M'  CO  'J' 
lO  to  CO  r-  IV  tv  c^ 


rM  to  to  CD  in  CD 
toH  o in  o rH  in 

CD  KD  CD  CO  CO  CO  CO 


in  o in  CO  _ , - . . 
CD  to  o ^ tor- 

CO  CO  CD  CO  OD  to  CO 


D 

• H 
CO 

o 

& 

o 

o 

c 

u 

0) 

-p 

w 


to  CO 

CD  CO 
V 


'0 

O') 

V r-l 


CD  CD 

:o  o 

:0  i-H 


CO  o 
to  CO 
CD  rH 


to  o 

CD 

CD  rH 


rH  CO 
O CO 
O) 


CD  CD 
CD 
X) 


y>  CD 
|CO  o 

r-  <H 


CD  CM 
CD  CM 

O)  rH 


o>o 

IV  rH 
CO  rH 


rCj 

O 

-P  (D 

ii  S 

-p  c!  od  rH  -P  o 

© 0)  -p  CO  O -P  tfi 
•Xi  ClO  ^ > rH  l3  tJ 
ij  © © .H  -H  x!  .H 
to  W S W PhIh  S 


© 

DO 
Cu  © 

!H  tc 
© 

> . 

v!  m 


© 

-p 

•iH 

w 

o 

p- 

a 

o 

o 

f! 

p 

© 

-p 

w 

©, 


rH  CM  to  '=t<  in  to  c^ 


CM  CD  to  v}<  -V^  CM 
'iJ<  to  ,"0  CM  O CO 
CO  CO  ro  o CO  CO 


CM  in  to  I-H  r-  CD 


CD  in  rH  CO  CD  CD 

O IV  CM  rH  CM 

CO  r-  tv  CO  p-  IV 


rH  CM  "M*  to  in  CO  r- 


v**  to  to  CD  r-  CD  CD 

r-  iin  m m to  rH  r- 

CD  |0D  CD  OD  CD  CD  CO 


in  rH  to  CM  CD  r- 


co  in  cMto  moo 

CO  CO  tO  to  rH  CD  -It 
CD  CO  n-  CO  r-  CD  CO 


m rH  ■ct'  r-  CM  to  CD 


O CM  CM  o CD  I-H  m 
m rH  to  CO  CD  iH 

cv  cO  to  CO  n-  n-  r- 


i-H  m to  ^ CM  CD  r^ 


m to  tv  r-  o m m 
CO  to  to  to  ^ O CO 
, CD  to  CD  CD  CD  CD  CO 


CO  CD  to  m CD  CD 
CD  o to  o CD  ^ to 
to  CD  to  CD  CO  CO  O 


CD  CD  IV  CD  to  CD  CM 

to  in  o m to  CO  CD 

CO  CO  CO  CO  to 


in  to  ^ n- (CO  o CD 

§ to  CD  to  to  to 

CD  CO  CD  to  CO  CO 


into  tv  CD  o m in 

CD  to  m rH  -M"  O CO 
CD  to  CD  CD  CD  CO  CO 


w 


CM 
CM  CD 
DO 


to  to 
n o 

V rH 


O CO 
■r  t CD 
D 


rd 

O fn 
-p  © 

Cdrd  -H 

© Xh  O Ht>  -P  pi 
© +■>  -P  © O Ol  Co 
fn  (S  CJ  rci  rH  M Ti 
© © Xd  cd  .H  CJ  -H 

o op^s:3 


m CM 
X)  CD 

x> 


n CM 
IV 
rH 


D O 
CM  CO 
D 


V CD 

V m 

X) 


CO  to 
H CD 
0 


cO 
00  oo 

X) 


ID  O 
CM  CO 
D 


© 

s^© 

U he 
<D  ^ 
t>  d 


<D 

-p 

•H 

in 

o 

o 

o 

d 

p 

© 

-p 

© 

CD 


<=a 

d 

d 

© 

-p 

w 

c3 

DH 

o 

© 

DO 

© 

d 

© 


rH  CM  to  m 


V CD  CD  CO  CO 
to  CM  00  CD  CD 
CO  CO  V V V 


I-H  CM  to  ■H' m 


CD  to  o CO 
in  to  CD  to 
CO  to  V w 


CM  rH  to  m 


00  rH  to  rH 

CM  m p o V 

CD  CD  to  CD  CO 


I-H  -dt  CM  to  m 


CO  to  CM  iV  CD 
O to  CD  m CD 

V to  CD  CO  in 


'd'  rH  to  CM  m 


CO  CD 
O CD 
CO 


CM  to 'd'  rH  m 


^ CO  in  o CO 

to  rH  rH  'd'  V 
CD  CD  CD  GO  O 


in  to  rH  CM 
CD  to  m in  to 
CO  to  CO  CO  CO 


<<  to  m to  CO 

to  r-1  m V**  '<f 

CD  to  CO  CO  CO 


CM IV  in  Of 

i>0  I — I I — I 0 

CO  CD  CD  CD  to 


rd 

O d 
-p  © 

dxd 
-p  xd  o 

© -P 
rd  ^ ® 

© © xd 

O feEH  (ilS 


H^  , 

o © 

rH  r© 

i'4 


CO  CM 
P CD 
CD 


© 

M 
« © 
d (OC 
© q 
> © 
•^Ph 


lOO  ■0o'^‘~'ns5  DT?  707  652  ^’912  ~T77 

91  . 38  63  62  ' 77  107  80  118 


- 33  - 


CORRELATION  AND  REGRESSIONS 

Correlation  coefficients  (r)  for  loaf  volume  and  flour  protein 
content  of  12  varieties  and  strains  and  also  the  commercial  grade 
samples  have  been  calculated  and  are  presented  in  table  lOi  Also 
indicated  in  this  table  is  the  slope  of  the  regression  line  or  the 
cubic  centimeter  change  in  loaf  volume  for  each  1*,0  percent  of 
protein  (b^),  the  average  protein  content  of  the  flour  and  the  loaf’ 
volumes  of  the  bread,  and  the  loaf  volumes . adjusted  to  a 13.0  percent 
protein  basis  by  the  means  of  the  regression  equation.  The  ploted 
regression  lines  for  each  variety  and  the  commercial  samples  are  shoTO 
in  figures  1 and  2^ 

The  figures  show  that  the  relation  between  loaf  volume  and  protein 
content  is  generally  linear.  These  re-suits  are  in  accordance  "with  the 
last  two  years'  (19hh  and  19^5)  where^  with  a few  exceptions  the  points 
fell  on  or  very  close  to  the  calculated -regression  lines.  Most  of  the 
correlation  coefficients  for  loaf  volijme  and  flour  protein  content  are 
high.  The  highest  coefficients  are  for  Redmian,  Regent,  Rival,  Merit  x 
Pilot,  N.  N,  176ii  and  Pilot  x ' ida,  N.  N.  1756,,  Among  the  varieties 
that  were  highest  last  season  are  Regent,  Pilot  x Mida,  N.  N.  1756  and 
Merit  x Pilot  N.  N.  176^.  Tn.e  wheats  having  the  lowest  coefficients 
this  season  are  Rescue,  Henry,  Mida,  Nevrt-hatch,  and  the  commercial 
grades.  It  should  be  noted  that  the  number  of  samples  of  each  variety 
is  rather  small  for  a study  of  this  kind.  This  fact  should  be  considered 
in  evaluating  the  results. 

One  of  the  important  results  of  this  study  and  of  interest  are  the 
differences  in  the  level  and  particularly  in  the  slope  of  the  regression 
lines  for  the  different  varieties.  The  regression  lines  for  the  varieties 
and  strains  (U  varieties  grouped  together)  have  been  included  in  separate 
graphs  in  figures  1 and  2 with  the  regression  line  for  Thatcher  repreated 
ill' .each  graph  as  a standard  of  comparison. 

The  regression  lines  (figure  1 graph  1)  for  Neivthatch  and  Mida  are 
about  the  same  in  slope  and  level  but  both  are  slightly  lower  as  con- 
trasted with  the  slope  and  level  of  the  line  for  Thatcher , The  slope 
of  the  line  for  Rival  is  somev/hat  greater  than  the  slope  of  the  lines 
for  the  other  varieties  compared  in  this  graph.  The  change  in  loaf 
voliirae  for  each  one  percent  of  protein  for  Rival  is  6/4.. 3 cc.  It  is 
the  highest  in  this  respect  amiong  the  varieties  compared  in  this  and  1 
last  season.  The  slope  and  level  of  the  regression  lines  (figure  1 
graph  2)  for  Regent,  Henry,  and  Pilot  are  much  alike,  and  average 
generally  higher  than  the  regression  line  for  Thatcher,  The  loaf 
volumes  of  Regent,  Henry,  and  Pilot  adjusted  to  a 13<. 0 percent  protein 
basis  according  to  the  regression  equa'.-ion  average  high.  Only  Rescue 
is  higher  in  loaf  volume  by  the  same  comparison  of  the  varieties  shown 
in  figures  1 and  2, 


The  regression  lines  for  a number  of  the  new  and  more  promising 
strains  are  shown  in  the  two  graphs  in  figure  2.  The  slope  of  the 
lines  for  Rescue,  Redman,  and  Pilot  x Fida  17^6  (figure  2 graph  3) 
com.pares  favorably  with  the  slope  of  the  line  for  Thatcher.  There  is 
some  difference  in  the  level  of  the  lines,  with  Rescue  higher  than 
Redman,  both  exceeding  Thatcher,  and  Pilot  x .Mida  17^6  lower  than 
Thatcher.  Rescue  and  Redman  have  the  smallest  change  in  loaf  volume 
for  each  one  percent  of  protein  of  the  .twelve  varieties  and  strains 
compared  in  these,  figures.  The  slope  of  the  line  for  Cadet  (figure  2 
graph  U)  compares  favorably  with  the  slope  of  the  line  for  Thatcher 
■with  Mida  x Pilot  176U  averaging  slightly  lower.  The  commercial  grade 
samples  have  a much  different  slope  of  the  regression  line,  being  not 
as  steep  as  the  line  for  Thatcher,  ' . . 

The  relative  position  of  the  regression  lines  appears  to  be  a 
rather  satisfactory  measure  of  the  relative  protein  quality  of  these 
varieties.  From  these  lines,  the  varieties  and  strains  can  be  com- 
pared "With  each  other  by  the  means  of  loaf  volume  taken  at  a medium 
protein  level  (13 oO  percent)  as"  calculated  from  the  regression  lines," 

The  loaf  volume  for  each  variety  is  the  point  at  which  the  regression 
line  crosses  the  13.0  percent  protein  value  in  graphs  1 and  2.  These 
loaf  volumes  arranged  in  descending  order  are  sho'vm  in'  the  last  column 
of  table  10.  ' 

It  is  of  interest  to  note  that  Rescue,  Henry  and  Pilot  are  highest 
in  loaf  volume  (converted  to  13.0  percent  protein  level)  exceeding 
Thatcher  in  this  respect.  Henry  and  Pilot  were  also  among  the  higher 
varieties,  last  year. 

Protein  strength  or  protein  quality  is  by  no  means  the  only  measure 
of  the  suitability  of  a ?\;heat  variet'g  or  strain  for  bread  baking 
purposes.  Loaf  volume  is  probably,  however,  the  most  important  in 
relation  to  bread  baking.  Other  flour  properties  considered  important 
are  mixing  time,  water  absorption,  oxidation  or  mixing  time,  crumb 
color  and  grain  texture.  These  quality  factors  are  given  in  other  tables 


Table  9 .--Ivlilling,  baking,  and  chemical  results  on  fifteen  composite  coranercial  samples  of  hard  red  spring  wheat  obtained  a,t: 
Minneapolis,  Mvnn. , l>-iluth,  Ifinn, , and  Great  Fails,  Monto,  representing  the  1946  cropo 
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Table  10. — Summary  of  protein  content-loaf  volume. 


: No.  ; 

b V 

;Protein:Average:Loaf  volume 

Variety  or  ; of  t 

r 2/ 

: of 

i loaf 

:at  13.0  pet. 

Cross 

: Samples i 

1 

; flour 

j volume 

:protein 

: t 

: (pet.) 

: (cc) 

: content^/ 

Rescue 

7 

38c5 

.8286 

lilol 

931 

889 

Henry 

10 

514,2 

.8158 

12.1 

83U 

883 

Pilot 

20 

U6.U 

085I43 

13.3 

890 

876 

Regent 

lU 

56.6 

.8932 

' II4.O 

92U 

868 

Cadet 

19 

50.1 , 

.85I47 

13.7 

. 897 

862 

Redman 

9.- 

37.8, 

.9112 

13.9 

895 

. 861 

Commercial  Gr? 

ides  18 

17.2 

.8268 

13.0 

859 

859 

Rival 

la 

6U.3 

.8951; 

13.6 

891 

852 

Thatcher 

25 

U5.8 

.8593 

13.9 

883 

8Ul 

Merit  x Pilot 

N I76U  Ih 

50.9 

.8859 

13.1 

8iil 

836 

Pilot  X Mida 

N 1756  12 

U7.8 

.8899 

12.2 

788 

826 

Mi  da 

20 

U6.9 

.8267 

13.7 

857 

825 

Newt hatch 

19 

hh.U 

.8101 

II4.6 

891 

820 

1/  Slope  of  the  regression  line  or  the  cubic  centimeter  change  in  loaf 
volume  for  each  one  percent  of  protein. 


2/  Correlation  coefficients  for  loaf  volume  and  flour  protein  content. 
3/  Calculated  from  regression  equation. 
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Figure  1.  - Regression  lines  for  flour  protein  and  loaf  vol'ome  for  a num'ber 

of  hard  red  spring  varieties  and  strains  with  Thatcher  included 
for  comparisons,  1946  crop. 
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2.  - Regression  lines  for  flour  protein  and  loaf  volume  for  a 
nxiral3er  of  hard  red  spring  varieties  ^d  strains  with 
Thatcher  included  for  comparisons,  13^o  crop. 
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Table  l2. --Annual  anc^'  total  number  of  samples  comparable  with  Thatcher  and  weighted 
milling,  baking,  and  chemical  .properties  expressed  in  percentage 
of  Thatcher  for  the  9 years , 1933  to  l&ig!.  • ^ 
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Variety 
State  or 
Nursery  No. 

V 

Crop  year  c 

>nd  nuinl: 

er  of  £ 

lamnles 

1938 

1939 

1940  ' 

1941 

1942 

1943 

1944 

19^15 

1946 

Thcitcher 

11 

12 

14 

16 

10 

20 

18 

23 

20 

152 

Pilot. 

0 

11 

14 

13 

14 

14 

16 

19 

20 

129 

Hivfil 

8 

9 

9 • 

13 

11 

12 

10 

11 

14 

97 

— 

— 
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10 

lo 

13 

14 

13 

19 

92 

idida. 

— 

2 

9 

10 

7 

8 

14 

18 

20 

38 

Nevj'that  ch 
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12 

12 

14 

18 

19 

84 

Segent 

2 

4 

7 . 

10 

9 

12 

10 

12 

14 

00 

N,  No,  iVB'i 
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— 

2 ■ 

13 

17 

1-1 

46 

N.  No,  1756 

— 

— 

— 

— 

4 

7 

13 

12 

36 

Henry 

— 

— . 

— 

— 

3 

6 

6 

5 

10 

30 

S,  IJ*  ididoU 
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. — 
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4 

4 

2 

3 

4 

17 

N,  No.  Ibbb 

— 

' , 
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— 

4 

4 

5 

4 

17 

N.  No.  1753 

3 

5 

5 

■ 3 

16 

Rescue 

5 

7 

12 

N.  No.  1031  . 
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R jdman 

— ^ 
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Variety 

* 

, Test 

wci  ghi 

per  br 

ishel 

State  or 

1 

i 

'^Teighted 

Nursery  No, 

1938 

1939 

1940  i 

1941  1 

1942 

1943 

1944 

1945 

1946 

Average 

Mida, 

104.8 

105.6 

107,9 

106.5 

104.1 

102.9 

106.2 

103.2 

104.9 

N.  No.  1756 

— 

— 

— 

-- 

— 

105.5 

104.1 

105.1 

103.9 

104.5 

S.D.  2200 

101.4 

103.6 

103.1 

104.7 

102.9 

103.0 

Henry 

. -- 

— 

— 

— 

102.4 

103.0 

101.4 

104.7 

101.2 

102.2 

Rival 

105.1 

100.7 

100.2 

103.6 

102.6 

101.0 

100.3 

105.4 

100.8 

102,1 

N.  No.  1831 

103.9 

■ 99.0 

101.6 

N.  No.  1753 

— 



— 

— 

— 

102.3 

101.7 

101.6 

100.7 

101.5 

N.  No.- 1556 



— 

— 

— 

101 . i 

100.7 

101.7 

100.0 

100.9 

Rescue 

102.5 

99.7 

100.0 

Pilot 

100.9 

100.0 

100.5 

102.3 

101.6 

100.2 

1 '0.0 

100,9 

99.3 

10^.4 

Regent 

101.5 

97.0 

98.6 

102.6 

102.3 

100.9 

99.3 

100.9 

99.2 

100.4 

N.  No.  1764 

— 



— 

— 

102.0 

99.8 

100.9 

99.8 

100.2 

Thatcher 

100.0 

■ 100.0 

100.0 

100.0 

100.0 

1 1./0 . 0 

100.0 

100.0 

100.0 

100.0 

Cadet 

— 

. 98.8 

100.4 

101.0 

98,5 

99.7 

99.5 

98.5 

99.5 

Newtiiatch 

— 

— 

99.8 

101.3 

101.0 

98,5 

99.3 

98.9 

98,5 

99.3 

Sednian 

99.2 

99.2 

Variety 

. 

’ude  prc 

?tein  cc 

;>nt  ent  •' 

?f  the  wheat 

State'  or 

1 

Norsery  No. 

1938 

! 1939 

1940 

1941 

■ 1942 

1943 

1944 

1945 

1946 

Average 

Ner-dihatch 

102.4 

108.9 

107.8 

106.1 

104  .4 

104.9 

104.8 

105.6 

Regent 

106.0 

103.1 

102.5 

106.8 

106.1 

104.7 

104.6 

101.5 

103.5 

104.1 

S.C.  2280 

_ _ 

— 

104.8 

101.9 

100.7 

103.0 

103.7 

103.1 

N.  1556 

102.0 

101,5 

103.5 

102.9 

102.5 

Cadet 

— 

100.0 

104.8 

104.9 

103.6 

101.  o 

101.4 

99.3 

102.2 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100. 0 

100.0 

100.0 

100.0 

Redman 

100.0 

100.0 

N.  No.  1753 

104.6 

102.8 

96.5 

94.5 

99.6 

N.  No.  1764 

101.9 

101.5 

99.3 

97.9 

99.6 

Mida 

••  — 

97.6 

95.5 

102.0 

102.1 

107.6 

98.5 

96.5 

100.0 

99.6 

Rival 

100.0 

94.2 

97.5 

100.7 

100.7 

101.3 

100.8 

98.6 

100.7 

99.6 

Rescue 

97.0 

96.1 

96.5 

Pilot 

102.0 

94.2 

100  iO 

ICO,  7 

98.6 

99.3 

97.0 

97.2 

97.9 

98.3 

N.  No.  1831 

94,6 

95.2 

94,9 

N.  No.  1756 

•—  ■ 

' ' 

— 

97.3 

94.3 

94.4 

93.6 

94.5 

Henry 

■ 

— ■ 

" 

97.8 

95.3 

92.6 

93.9 

92,2 

93.7 

- ill  - 

Taole  ]2  . — Continued 


Variety- 
State  or 
Nursery  No. 

Loaf 

’’olume  , 

i/iethod 

No.  6 I 

1S38 

1939 

1940 

1941 

1942 

1943 

1944  ! 

1915 

: 

1946 

Average 

H.  No.  1753 

107.7 

106.8 

102.9 

95. 3 

103.5 

Regent 

109.8 

100.1 

99. 9 

105.0 

103.6 

95.0 

105.6 

102.8 

107.4 

102.9 

Rescue 

103.1 

102,8 

102.9 

Newthatch 

— 

— 

97.4 

103.7 

103.3 

99.4 

103.4 

101.6 

103.4 

102.3 

S.D.  2280 

— 

— 

— 

— 

101.8 

98,6 

94.1 

101.5 

104.0 

101,3 

Cadet 

— 

97.9 

102.2 

100.5 

97.1 

103.0 

ICO.l 

102.2 

100.7 

Redman 

— 

-- 

— 

— 

— 

— 

— 

— 

100.6 

100.6 

That  die  r 

100.0 

100.0 

100.  c 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

N.  No.  1831 

— 

- 

— 

-- 

— 

-- 

98,9 

99.8 

99.5 

Pilot 

97.3 

95.8 

98.0 

99.6 

101.1 

lv:;0.6 

98.9 

101.6 

98.6 

99.4 

Rival 

95.4 

94.2 

90.3 

97.1 

101.7 

99.6 

106.8 

99.0 

103,2 

99.0 

N.  No.  1764 

— 

— 

— 

— 

— 

96.1 

101.9 

97.6 

95.6 

98.2 

N.  Ib56 

- — ' 

85.3 

99.9 

98.8 

103.2 

96,9 

Henry 

99.2 

90.8 

96.7 

99.5 

97.4 

96,5 

iviida 

— 

87.7 

88.8 

91.5 

98  .4 

98.6 

98.8 

96.7 

97.7 

96.0 

N.  No,  1756 

90.4 

96.0 

95.5 

91.1 

93.6 

Loaf  VoTum  , Avorc^gg 


State  or 
Nursery  No, 

1938  1 

1939  1 

1940  ! 

1911 ! 

T 

1942  ] 

1943  i 

1944 

1945 

1946 

Average 

N.  No.  1753 

> • 

103,7 

106.6 

102.5 

97.5 

103.0 

Regent 

101.6 

98.6 

99.8 

102.8 

101.9 

91.4 

106,0 

104.0 

106.7 

102.1 

Ne'jvdhatch 

— 

97.8 

102  2 

102.6 

99v8 

101,6 

101.6 

103.9 

101.9 

Rescue 

100.5 

101.5 

101.0 

Redman 

100.6 

100.5 

Cadet 

-- 

-- 

97.7 

100.2 

98.4 

91.9 

104.1 

102,5 

101.9 

ICO.  4 

N.  No,  1831 

-- 

— 

-r- 

— 

— ' . - 

101.7 

99  3 

100.3 

Pilot 

102.7 

97.3 

99.0 

100.1 

103.0 

103.4 

97.3 

100.2 

99.4 

100.1 

S.D.  2280 

— 

— 

— 

101.  1 

96.7 

96.5 

99.6 

101 .4 

ICO.l 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1 eO  . 0 

100.0 

100.0 

100.0 

N.  No.  1556 

— - 

-- 

— 

— 

85.0 

101,7 

10-1.6 

104.3 

99.3 

Pi/al 

99.0 

94,,0 

91.0 

95.9 

101.0 

1^.0. 0 

101.1 

99',  4 

102 .4 

98.8 

N.  No.  1764 

' 

' T** 

— 



94.8 

101  .3 

98.4' 

95,9 

98.3 

Henry 

— (, 

-- 

— 

96.5 

69,5 

97.6 

99.2 

97.9 

96,2 

ivIida 

-- 

8'  .2 

91.9 

98.6 

98,8 

96.4 

95. 6 

96.9 

95.3 

N.  No.  1756 

-- 

— 

— 

92. 5 

94.2 

94.6 

91.1 

93.1 

Variety 



• Loaf 

Volume 

Optimum 

State  or 
Nursery  No. 

1 1938  ! 

j 

1939  i 

. 1 
1940  ! 

1941  1 

1 

1942  ! 

1943  ! 

1944 

19^15 

1946 

Average 

N.  No.  1753 

‘ 

107,0 

105,9 

101,5 

, 100.6 

103.7 

Regent 

106.6 

99.7 

100.5 

104 . 9 

103.1 

95.3 

105.9 

103.4 

106,8 

102,8 

Rescue 



101.0 

103.1 

102.2 

Redman 

101.9 

101,9 

Newthatch 

-- 

97.4 

103.4 

103.0 

99,9 

101,6 

100.9 

101.6 

101.4 

S.D.  2230 . 

— 

— 

— 

l'>4.7 

98.9 

97.2 

101.6 

102.5 

101.3 

Cadet 

-- 

97.9 

101.5 

1 00 , 0 

97.2 

104.1 

101.5 

102,3 

. 101.1 

N,  No.  1831 

100.7 

100,2 

100.4 

Pilot 

99.3 

96.0 

98,5 

100.0 

101.4 

100.6 

97,8 

ICO,  3 

101,0 

100.4 

Thatcner 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

N,  No.  1556 



... 

— 

-- 

85 ,3 

102.3 

104.3 

105.9 

99.7 

Rival 

. 97.3 

93.9 

92.1 

96.6 

101.2 

99.8 

104.2 

98.6 

102.3 

98.8 

N.  No.  1764 

_ _ 



-- 

— 

96.1 

ICO.  8 

98.0 

97.0 

98.4 

Henry 

— 

-- 

-- 

. 96 . S 

90.8 

97.8 

97.7 

97.7 

96.4 

Mida 

-- 

88.4 

8",0 

91 .4 

98,2 

98,6 

96.4 

96.3 

97.1 

95.4 

N.  No.  1756 

90.4 

94.9 

95,2 

91.6 

93.5 

- Ii2 

Table  12. --Continued 


Varie  by 
State  or 
Nursery  No. 

1- 

Yield  of 

T’i  our 

1938 

1939  1 

1940  1 

1941 

1942 

1943 

1944 

1945 

■ 

1946 

Weighted 

Average 

Henry 

102.8 

102.5 

102  .4 

104.4 

102.3 

102.7 

N.  No.  ISol 

105.2 

100.7 

102.7 

Hived 

105,5 

102.7 

99.4 

103.1 

ior.2 

1.3.4 

101.9 

104.4 

102.4 

102.6 

3.H.  2280 

101.7 

101.7 

101.0 

105.6 

102.7 

102.5 

iviida 

— 

100,7 

102.3 

102.5 

102.7 

101.9 

102.1 

103.8 

101.9 

102.4 

Nevrthod  cii 

— 

— 

102.5 

100.9 

101,7 

101.4 

101.2 

101.3 

100.1 

101. 1 

N.  No.  1756 

99.6 

99.9 

102.1 

100.4 

100.8 

Regent 

100.9 

98.4 

100.0 

100.9 

99.7 

102  .3 

99.5 

100.8 

98.9 

100.3 

Hedinan 

100.1 

100.1 

Tna-tcher 

100.0 

100.0 

100,0 

100.0 

100.0 

luO.O 

100.0 

100.0 

100.0 

100.0 

Cadet 

— 

— 

99.3 

99.6 

100.0 

100.8 

99.2 

99.2 

98.4 

99.4 

Rescue 

100.6 

97.7 

98.9 

N.  No.  1556 

98.5 

99.3 

100.1 

98.5 

99.2 

Rilot 

98.5 

99.3 

98.2 

99.4 

99.9 

99.7 

98.1 

99.3 

97.7 

98.1 

N.  No.  1764 

96.9 

98.2 

98.7 

97.1 

98.0 

N.  No.  1753 

— 

— 

— 

— 

— 

97.2 

97.1 

99.0 

95.3 

■ 97.3 

Variety 
State  or 
Nurse x-y  No, 

As 

h in  FI 

our 

1938  1 

1939 

1940  1 

1941  1 

1942  ! 

1943 

1944 

1945 

19^16 

Weighted 

Average 

N.  No.  1764 

109.2 

104.0 

108.3 

106,1 

106.4 

Cadet 

— 

— 

123.9 

113.5 

105.7 

107.1 

100.0 

102.1 

104.2 

105,2 

Nexvtiiatch 

— 

— 

126,1 

111.5 

101.9 

107.1 

102,0 

104.3 

104.2 

105 .0 

Rival 

96.1 

104.0 

107,5 

105.8 

98 .1 

109,1 

101.9 

106.5 

106.3 

104.2 

Regent, 

104.0 

111.3 

115,4 

103.8 

92.3 

100,0 

98.1 

100.0 

98.0 

100.9 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100,0 

100.0 

100.0 

100.0 

Redman 

100.0 

,100.0 

N.  No.  1753 

— 

-- 

— 

— 

103.6 

95,9 

102.1 

91.7 

98.4 

Mida 

— 

85.5 

100.0 

105.9 

92.3 

94.7 

96,1 

93.6 

98.0 

96.8 

■^ilot 

100.0 

98.0 

ICO.O 

101,9 

96.2 

98.1 

90.0 

95,7 

93.8 

96.5 

N.  No.  1556 

— 

— 

— 

— 

— 

10L.9 

96, 1 

89.4 

100.0 

96.4 

S.D.  2280 

— 

— 

-r 

101.7 

93.1 

90.0 

91 .5 

98.0 

95.6 

Rescue 

94.0 

93.6 

93.8 

Henry 

87.7 

93.1 

90.6 

93.8 

96.0 

93.1 

N.  xJo.  1831 

90.2 

91.5 

90.9 

i'l.  No.  1756 

— 

— 

— 

luO.O 

86,0 

87.5 

88,0 

88.8 

Variety 
State  or 
Nursery  No . 

Water  Absc 

>rption . 

of  FI  ox 

ir 

1938  ! 

T 

1 

1939  1 

r 

1940  1 

^ r 

1941  ! 

1942 

1943  1 

1944 

1945 

1946 

’Weignted 

Average 

N.  No.  1764 

109.2 

106.3 

106.3 

103.1 

105.4 

Cadet 





109.2 

104.8 

106.7 

10'1.2 

104.7 

104.8 

103.1 

104.8 

Rival 

103.9 

100.5 

102.2 

103.2 

105.0 

lu2.7 

101,6 

104.8 

103.1 

103.1 

N.  No.  1753 





105.4 

103.1 

103.2 

97,0 

102.4 

N.  No . 15o6 

101.6 

101.7 

103.1 

103.1 

102.4 

Redman. 

— 



-- 

— 

— 

101.6 

101.6 

N.  No,  1831 

101.6 

101.5 

101.5 

Ne-u-thatch 

lOi.6 

101.1 

102.1 

100.6 

100.0 

101.6 

100.0 

100.9 

S.D.  2280 

_ , 

— — 

100.0 

103.3 

103.1 

98.4 

100..  0 

100.8 

Regent 

100.7 

99.1 

100.5 

101 .6 

101.6 

99.4 

98.4 

101.6 

101.6 

100.7 

Hida 

97.3 

99.8 

98.4 

101.6 

10U.5 

100.0 

101.6 

100.0 

100,3 

Thatcher 

100.0 

IcO.O 

100.0 

100.0- 

100.0 

100.0 

100,0 

100.0 

IOOhO 

100.0 

Pilot 

97.8 

98.9 

100.5 

100.0 

100.0 

98 .5 

98.4 

100.0 

98.5 

99.2 

N.  No’.  1756 

98.4 

98.4 

100.0 

■ 98..  4 

99.0 

Henry’ 

— — 



— 

100.0 

99.3 

98 .4 

100.0 

98.4 

99.0 

Rescue  ^ 

98.4 

98.5 

98.5 

yp  '■ 


Table  32.— Continued 


^ h3  - 


state  or 

.'Veighted 

Nursery  No. 

1938 

1939 

1 940 

1941 

1942 

1943 

1944 

1945 

1946 

Average 

./lida 

__ 

108.8 

103.6 

111.1 

107.0 

106.4 

105.9 

108.1 

108.5 

107.6 

Eedman 

. — 

— 

— 

107.4 

107.4 

N.  No.  1756 

— 

— 

— 

— 

— 

108.6 

107.2 

108.4 

lCKi.8 

107.0 

Cadet 

— 

101.1 

111.1 

105.8 

loO.O 

105.9 

107.4 

109,8 

103.5 

Pilot 

109.5 

101.7 

100.1 

103.6 

105.8 

106.0 

103,5 

104.8 

103,7 

104,1 

N.  No.  1764 

— 

— 

— 

— 

108.9 

102,3 

104.2 

103.6 

103 .6 

Eivcd 

106.9 

98. 2 

96.4 

103.6 

105.8 

lOu  .8 

104.7 

104.9 

103.7 

103.5 

N.  No.  1556 

— 

— 

97.5 

102.4 

10S.4 

106,1 

la3-  3 

S.D.  2280 

-- 

— 

— 

— 

103  .4 

102 .5 

97.7 

97.8 

108 .6 

102,7 

N.  No.  1331 

102.5 

lOo  .0 

101.1 

'N,  No,  1753 

106.2 

98.0 

102.5 

98.8 

101.0 

■That  oner 

100.0 

100.0 

100.0 

1-X),0 

100.0 

100.0 

100.0 

100,0 

lu0„0 

IhO.O 

Ne'uvt  hatch 

— 

94.3 

107.6 

100,0 

. 96.4 

98.8 

98.2 

101.2 

99.7 

97.5 

95.7 

97.7 

103.7 

103.5 

92  ,8 

102  .4 

100.0 

100.0 

99.6 

Eescuo 

97.5 

96.3 

96,8 

Henry 

— 

— 

— 

,90.0 

91.5 

89.8 

96.8 

93.8 

92.7 

Variety 

rt 

vjt; 

rain  Teyture,  j| 

Average 

State  or 

Weighted 

Nursery  No. 

1938 

1939 

19u0 

1941 

1&12 

1943 

1844 

1945 

1946 

Average 

S.  D,  2280 

102.2 

1 ,4.9 

102,2 

101,1 

104,6 

103,2 

N.  No.  1756 

— 

-- 

— 

— 

— 

104.8 

102.3 

1,1.6 

l':2.3 

102,3 

Cadet 

— 

94.4 

102,3 

101.1 

97.6 

104.7 

1 2.1 

103.5 

101.8 

Pilot 

101.6 

99.9 

97.0 

101.2 

102.3 

103.6 

102.3 

101.1 

101.2 

101.4 

ilida 



103.  ■! 

97,8 

101,1 

101,1 

104.7 

101,2 

101,3 

103,5 

101,4 

Eival 

^9.3 

CO  Q 

94.3 

101 .2 

. 101.1 

103.6 

102.3 

101.6 

102 . 3 

100.8 

N.  No.  1764 

-- 

— 

— 

— 

108,8 

100  .0 

lOC.O 

101.2 

100.7 

Nev/thatch 

— 

— 

96.6 

liX.O 

101 . 1 

10.0 

101.2 

100.0 

102.3 

100.8 

N.  No.  1753 

— 

,101.2 

99.0 

101-1 

97.8 

100.2 

Thatcher 

100.0 

100.0 

ICO.O 

100,0 

100,0 

100.0 

100.0 

100,0 

100.0 

IX, 0 

Eescue 

101  „2 

98.9 

99,9 

N.  No.  1831 

101,1 

98,9 

99.9 

Eodinan 

96.9 

98.9 

Eegcnt 

95.9 

93.5 

93.3 

98,9 

IcO.O 

96,  1 

102.3 

93.9 

102.3 

98.8 

N.  No.  1556 

— 

— 

— 

' 

— 

92.9 

98.9 

101-1 

102.3 

99.1 

Henry 

— 

— 

— 

— 

98. S 

96.4 

96.6 

96,6 

98.8 

97.5 

Variety 

Sumnia 

IT  of  £ 

11  tests  for 

even  properties 

State  or 

Test 

kVhsat 

Flour 

Absorp- 1 

opt , 1 

Crumb 

Grain 

Average  7 

Nursery  No, 

"Weight 

Protein 

Yield 

jtion  i 

Volume  1 

Color 

Texture 

Properties 

S.D.  2280 

103.0 

lo3.1 

102.5 

l'OG.8 

101.3 

102.7 

103.2 

102.3 

C'jhet 

99,5 

102.2 

99.4 

104.8 

101.1 

106.5 

101,8 

lo2.1 

idida 

104.9 

99.6 

102.4 

100.3 

9o.  4 

107.6 

101.4 

101.6 

Eival 

lo2.1 

99.6 

102.6 

103,1 

98.8  . 

103 . 5 

100.8 

101.5 

Bedmaii 

99,2 

100.0 

100.1 

101,6 

101.9 

107.4 

98,8 

101.3 

Nev/thatch 

99,3 

105.6 

101.1 

100.9 

101.4 

99.7 

100.8 

101,2 

N,  No.  1556 

100.9 

lo2.5 

99,2 

102.4 

99.7 

103,8 

99,1 

101.0 

Heg  L'nt 

100,4 

104.1 

100,3 

100,7 

102,8 

99.6 

98.8 

ICO. 9 

N.  No,  1753 

101.5 

99.6 

97.3 

1'02.4 

103,7 

101.0 

100,2 

10'  .8 

N,  No,  1764 

100.2 

99.6 

98.0 

105.1 

98 . 1 

103.6 

100.7 

IX. 8 

N.  No.  1831 

1C1.6 

9io9 

102.  7 

101.5 

IOU.4 

101.1 

99.9 

100.3 

N.  No.  1756 

104.5 

94.5 

100.3 

99.0 

93.5 

107.0 

102.3 

100.2 

Pilot 

IOC.  4 

98;3 

98.1 

99.2 

ICO. 4 

104.1 

101.4 

100.2 

Tho.tcher 

ICO  .0 

109.0 

100.0 

100.0 

100.0 

100.0 

100.0  . 

. 100.0 

Eescue 

100.8 

96.5 

98.9 

98.5 

102.2 

96,8 

99.9 

99.1 

Henry 

102.2 

93.7 

102.7 

S'  w/  » 0 

96.4- 

92.7 

97.5 

97.7 

- hh'- 


SUMMARY;.  CO^'iP ARABLE  .SAl'iPLES  19U6  ■ 

In  table  12,  the  properties  of  the  19i^6  samples  of  1^  varieties  or 
strains  of  hard  red  spring  wheat  sxe  compared  with  those  of  Thatcher 
grown  in  the  same  tests.  The  varieties  are  arranged, in  order  of 
percentage  for  the  optimum  loaf  volume, 

■ Slfl'IARY;  COITARABLE  SAiTLES  1938  to  I9U6 


Table  13  gives  the  averages  (U  to  9 years)  of  the  milling,  baking, 
and  chemical  properties  of  l9  varieties  and  strains,  expressed  as  a 
percentage  of  comparable  samples  of  Thatcher,  These  include  the  leading 
commercial  varieties  growm  in  the  region'  and  the  most  promising  new 
hybrid  strains  that  have  been  tested.  The  total  number  of  samples 
tested  of  each  variety  or  strain  varied  from  9 to  152.  The  more  im- 
portant qus-lity  comparisons  shown  in  the  summary  table  13  will  be  dis- 
cussed in  relation  to  Thatcher  as  100  percent,  , 


THATCHER 

Thatcher  has  been  a uniform  variety  in  the  plot  experim.ents  since 
1932,  It  was  distributed  for  comjnercial  growing  in  193U.  It  is  re- 
sistant to  stem  rust,  is  early,  has  short,  strong  straw  and  3rields  well. 
Its  coimnercial  acreage  increased  rapidly  until  it  became  the  most  widely 
grown  variety  in  1938.  It  probably  reached  its  peak  in  19Ul  when  it  was 
grown  on  about  6 million  acres  in  the  United  States  .and  9 or  10  million 
acres  in  Canada,  Being  suceptible  to  leaf  -rust,  it  T/vne  injured  .severely 
in  1938,  1939,  pnd  again  in  I9UI  and  its  acreage  has  since  decreased 
in  the  United  States  giving  way  to  Rival  and  Pilot  in  the  leaf-rust- 
affected  sections.  Thatcher  replaced  Marquis  as  a.  standard  of  com- 
parison in  1939  and  as  it  is  still  the  most  widely  grown  hard  red 
spring  variety  it  is  here  used  as  the  standard  of  comparison  for  the 
different  milling  and  baking  properties. 


These  tests  show  Thatcher  to  average ■ about  medium -in  test  weight 
being  e'xceeded  hx  a number  of  the  cormnercially  acceptable  varieties. 

It  has  shown  excellent  milling  qualities  producing  a high  percentage 
of  flour  and  somevfhat  better  than  would  be  expected  from  its  test 
weight. - The  protein  content  is  medium  to  high  and  the  flour  ash  about 
average ■ as  compared  with  the  flour,  ash  from  a number  of  other  commercially 
grown  Yarieties,  The  quality  of  the  protein  is  strong,  Thatcher  has 
.excellent  baking  qualities  in  experimental  baking  tests  and  is  preferred 
by  the  grain  trade  for  a strong  type  bakers'  flour. 

The  dough  characteristics  of  the  Thatcher  flour  frequently  tend  to 
be  "bucky”  and  is  not  as  soft  and  pliable  as  the. dough  made  from  Marquis,. 
Thatcher  required  a medium  to  long  dough  mixing  time  and  medium  amounts 
of  oxidizing  agents  for  optimum  bread.  The  grain  of  Thatcher  is  medium 
hard  according  to  the  pearling  index  values.  It  ranks  high  in  loaf 
volume  of  bread,  has  good  grain-texture,  satisfactory  but  only  medium 
crumb  color  and  a reasonably  high  water  absorption.  The  19i|6  correlation 


coefficient  for  flour  protein-loaf  volume  was  medium  (r=.8^93)  and  the 
slope  of  the  regression  line  (hhU'^^Scc) , In  table  13  are  summarized 
the  data  from  1 to  9 years  tests giving  the  relative  rank  of  1^  other 
wheats  in  percentage  of  Thatcher,  for  the  principal  milling  and  baking 
properties. 

PILOT 

Pilot  has  been  a uniform  variety  in  plot  experiments  since  1936  and 
commercially  grown  since  1939.  It  has  shown  excellent  milling _and  baking 
qualities  in  experimental  baking  tests  and  is  approved  by  the  g’rain 
trade  for  a strong  type  flour.  Pilot  is  resistant  to  both  stem  and 
leaf  rust,  to  mildew,  bunt  and  some  of  the  footrots.  Pilot  with  Ip 
million  acres  in  19iiU  has  since  continued  to  increase  in  the  western 
section  of  the  spring  wheat  area. 

It  has  been  the  highest  yielding  of  the  uniform,  varieties  during 
the  past  9 years;  ranking  first  for  the  region  in , five  of  the  years. 

It  ranked  fourth  in  quality  in  the  Eastern  composite  and  second  in  the 
Western  composite  during  the  four  year  period  19k2  to  19U5  inclusive. 

The  weighted  average  of  129  comioarable  samples  for  nine  years  shov/s 
I^ilot  exceeds  Thatcher  with  respect  to  test  weight,  optimiumi  loaf  volume, 
crumb  color,  and  grain-texture  of  bread.-  ^ Pilot  has  made  bread,  during 
the  last  nine  seasons^  that  has  averaged  considerable  better  than  Thatcher 
in  erwp-b  color  and  except  for  two  years  -much  better  than  Thatcher  in 
grain-texture. 

It  has  been  uniformly  low  in  flour  ash  content  and  exceeded  many  of 
the  uniform,  varieties  in  this  respect.  The  quality  of  the  protein  of 
Pilot  is  good.  Pilot  averages  lower  in -wheat  protein  content  than 
Thatcher,  but  is  equal  to  Thatcher  in  optimum  loaf  volum.e  of  bread  for 
the  average  of  nine  years  tests.  Pilot- has  a short  dough  mixing  time. 

It  averages  slightly  lower  than  Thatcher  -for  the  other  properties.  In 
supplemental  baking  tests  Pilot  does,  not  usually  respond  to  increasing 
amounts  of  bromate  and  is  easily  injured, .by  long  fermientation.  The 
dough  properties  of  Pilot  are  elastic  and  pliable  as  contrasted  wdth 
some  varieties  which  produce  '‘bucky’’  doughs. 

The  I9U6  correlation  coefficient  for  flour  protein-loaf  volume  was 
medium  (r=.85U3)  and  the  slope  of  the  regression  line  (bq)  equals  i|6.[icc. 

RIVAL 

Rival  was  made  a -uniform  variety  in  1938  and  together  with  Pilot  was 
distributed  for  comimercial  growing  in  1939 ^ By  19hU  they  had  increased 
to  six  million  acres,  wdth  Rival  exceeding  Pilot  about  3 to  1.  Rival 
has  shov/n  good  milling  and  baking  qualities  in  experimiental  baking  tests 
and  is  considered  satisfactory  by  the  grain  trade.  It  has  a some'what 
higher  pearling  index  value  suggesting  that  the  grain  is  slightly  softer 
than  the  grain  from  Thatcher.  Both  Pilot  and  Rival  are  awned  wheats 
and  do  not  have  as  strong  strav/  as  desired  for  the  heavier  soils  in  the 
eastern  section.  Among  the  uniform  varieties  Rival  has  yielded  less 
than  Pilot  but  more  than  Thatcher  during  the  past  nine  years  for  the 
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region,  and  has  ;\rielded  much  bettor  in  the  eastern  than  in'  the  western 
sections.  The  weighted  average  of  97  comparable  samples  for  nine  years 
show  Rival  to  exceed  Thatcher  with  respect  to  test  weight,  flour  yield, 
water  absorption,  crumb  color, and  grain  texture.  It  is  one  of  the 
better  varieties  in  water  absorption  being  exceeded  only  by  Cadet  and 
NI76U  of  16  varieties  compared.  Rival  has  a slightly  longer  dough 
mixing  time  aad  requires  slightly  higher  amounts  of  oxidizing  agents 
than  Thatcher  for  optimum  bread.  Rival  is  among  one  of  the  varieties 
high  in  flour  ash.  It  averages  higher  than  Thatcher  but  is  lov^er  than 
N.N,  I76I1,  Cadet  and  Newthatch  in  this  respect.  It  has  been  outstanding 
as  to  yield  of  flour  ranking  better  than  m.ost  of  the  varieties  and  strains 
grown  over  a period  of  years. ■ Of  I6  wheats  shown  in  table  13,  it  ranks 
11th  in  optimum,  loaf  volume  and  i^th  for  the  average  of  seven  principal 
properties.  The  correlation  coefficient  for  flour  protein-loaf  volume 
was  high  (r=.895U)  and  the  slope  of  the  regression  line  (b^)  equals 
6U.3,  and  was  steeper  than  that  of  any  of  the  wheats  with  which  it  was 
com.pared.  This  is  the  third  season  that  Rival  has  outranked  the  other 
varieties  in  this  respect. 


CADET 

Cadet  has  been  a uniform  variety  for  the  region  for  the  five  years 
I9U2  to  I9I16.  It  is  the  result  of  a Merit  x Thatcher  cross  and  was 
increased  in  19U1^  and  distributed  for  coimnercial  growing  in  19U5.  Cadet 
is  a.  midscason,  awnleted  wheat  resistant  to  both  stem  and  leaf  rusts  „ 

It  has  been  a high  yielding  wheat  for  the  region  but  appears  best  adapted 
to  the  northern  part.  During  a 7-year  period  92  comparable  milling  and 
baking  tests  showr  it  to  exceed  Thatcher  with  respect  to  crude  protein 
content  of  wheat,  water  absorption,  loaf  volume  for  the  optimum  bake, 
crum.b  color,  and  grain  texture.  It  has  been  outstanding  in  crum.b  color 
and  grain-texture  ranking  among  the  better  varieties  and  strains  grown 
over  a period  of  years.  Cadet  mdlls  satisfactorily  and  is  similar  to 
Thatcher  in  hardness,  according  to  the  pearling  index  values.  It  has 
about  the  same  dough  mixing  time  and  requires  slightly  higher  amounts 
of  oxidizing  agents  than  Thatcher  for  optimxum  bread.  Supplemental 
baking  tests  show  that  it  responds  sharply  to  increasing  amounts  of 
bromate  and  generally  has  greater  tolerance  to  long  periods  of  mixing 
and  fermentation  than  m.ost  varieties.  It  has  ranked  high  by  the  malt- 
phosphate-bromate  bake  used  by  the  Worth  Dakota,  and  Canadian  laboratories. 
Commercial  milling  and  baking  tests  for  the  last  four  years  rank  it  high 
in  quality.  It  is  approximately  equal  to  Thatcher  in  test  'weight  and 
flour  yield,  has  a higher  ash  in  the  flour  a much  greater  water  ab- 
sorption. Among  the  I6  wheats,  (table  13)  it  ranks  fifth  in  crude  pro- 
tein of  wheat,  first  in  water  absorption,  sixth  in  loaf  volimne  by  the 
optim.um  bake,  fourth  in  criimb  color,  third  in  grain  texture,  and  second 
for  the  average  of  seven  principal  properties.  The  19^6  correlation 
coefficient  for  flour  protein-loaf  volume  was  medium  (r-.85i;7)  and  the 
slope  of  the  regression  line  (b2_)  equals  50.1. 
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Mm 

Mida  was  first  made  a uniform  variety  for  the  region  in  19hh  when 
it  was  distributed  for  commercial  growing  by  the  North  Dakota'  Agri- 
cultural Experiment  Station,  It  has  been  in  plot  experiments  at  the 
North  Dakota  and  Minnesota  stations  for  seven  years.  It  was  the  highest 
yielding  wheat  for  the  region  during  the  years  tested  but  ranked  fourth 
in  19U6  of  the  uniform  varieties.  It  is  an  awned,  strong  strawed  wheats 
resistant  to  both  stem  and  leaf  rusts  and  to  bunt.  Mida  mills  fair  to 
good  producing  a high  yield  of  flour.  The  grain  is  slightly  softer  than 
that  from  Thatcher  according  to  the  pearling  index  values  and  the  mailing 
tests.  During  eight  years  88  milling  and  baking  tests  show  that  it  ex- 
ceeds Thatcher  with  respect  to  test  weighty  flour  yield,  water  absorption, 
crumb  color,  and  grain  texture  and  has  a lower  wheat  protein  and  ash 
content  of  the  flour.  In  loaf  volame  Mida  ranked  lower  than  Thatcher 
by  the  No.  6,  average,  and  optimum  baking  results,  Mida  has  a slightly 
shorter  dough  mixing  tim.e  and  requires  about  the  sarnie  amount  of  oxidizing 
agents  as  Thatcher  for  optiimum  breads  It  ranked  l5th  in  loaf  volume 
according  to  the  optim.um  bake,  first  in  crumb  color,  and  fourth  in 
grain  testure  (same  as  Pilot)  among  l6  wheats.  It  averaged  first  in 
test  Treight  per  bushel,  fifth  in  flour  yield,  and  third  for  the  summary 
of  seven  p-rincin'^T  properties.  The  correlation  coeffioient  flour  protein- 
l"'a^  Trolnme  (r)  was  .826?  and  the  slope  of  the  regression  line  (b^)  46.9. 

REGENT 

Regent  has  been  a uniform  variety  since  19l|2.  It  was  developed  and 
distributed  by  the  Canadian  Department  of  Agriculture  in  1939  and  has 
been  grovni  commercially  in  the  United  States  since  19U0,  It  is  reco- 
mmended for  growing  on  the  heavier  soils  of  the  Red  River  Valley  of 
Minnesota  and  North  Dakota,  In  other  areas,  however,  it  has  been 
damaged  by  heat  and  scab  and  has  not  been  a high  yielding  wheat.  It 
ranked  fifth  in  19^5  end  lowest  or  seventh  in  19U6  of  the  seven  uni- 
form, varieties  for  the  Eastern  stations.  It  has  shown  excellent  milling 
and  baking  qualities  in  experimental  tests  and  h^s  been  approved  by 
the  commercial  grain  trade.  Eighty  comiparable  tests  writh  Thatcher 
covering  nine  years  showr  it  to  exceed  Thatcher  with  respect  to  test 
weight,  crude  protein  of  wheat,  flour  yield,  water  absorption  and  loaf 
volume  for  the  optimum  bake,  but  lovrer  in  other  properties.  It  is 
higher  in  ash  of  flour  than  Thatcher..  The  grain  of  Regent  is  found  to 
be  somewhat  softer  than  that  of  Thatcher  according  to  the  pearling  in- 
dex values.  Regent  has  about  the  same  dough  mixing  time  but  requires 
considerably  higher  araounts  of  oxidizing  agents  than  Thatcher  for 
optim.um  bread.  Regent  has  been  particularly  high  in  protein  exceeding 
many  of  the  wheats  mth  which  it  has  been  comparably  grovm.  The  better 
loaf  volume  obtained  from  Regent  indicates  that  the  quality  of  the  pro- 
tein also  is  good.  Regent  averages  eighth  in  the  summar:/  of  seven 
principal  properties.  The  correlation  coefficient  for  flour  protein- 
loaf  volume  was  high  (r>-.8932)  and  the  slope  of  the  regression  line 
(b^)  equals  56.6.  ' ■■ 


NKvWHATCH 


I'JcA't hatch  is  a composite  of  several  Hope  x Thatcher3  backcross 
strains,  one  of  which  was  a uniform  variety  for  the  eastern  section 
in  I9U2.  In  I9U3  Nevfthatch  replaced  the  single  line  as  a uniform  | 

variety  for  the  eastern  section  and  was  made  a uniform  variety  for 
the  region  in  I9I4U.  The  variety  was  distributed  to  seed  growers  by 
the  'linnesota  Agricultural  Experiment  Station  in  19UU.  It  has  been 
one  of  the  better  yielding  wheats  in  the  Minnesota  plot§  averaging 
over  a period  of  years  the  same  as  Rival  but  both  yielding  slightly  1 

lower  than  I'ida.  Newthatch  has  not  been  high  for  the  region,  exceeding  ! 

only  Thatcher  amiong  the  five  uniform  varieties.  By  using  yields  and 
milling  and  baking  data  for  the  single  lines  included  in  the  composite 
data  are  available  for  a seven  year  period.  During  this  period  81; 
comparable  milling  and  baking  tests  Newthatch  has  exceeded  Thatcher 
with  respect  to  crude  protein  of  wheat,  flour  yield,  vrater  absorption, 
and  loaf  volume,  (average  and  optimum)  and  grain  -texture.  It  was  high 
in  ash  content,  ranking  third  in  comparison  with  I6  wheats.  It  has  . 

one  outstanding  advantage  in  being  highest  in  protein  content  of  the  :? 

wheats  compared.  It  has  a slightly  lower  test  xveight  than  Thatcher  but 

has  yielded  slightly  more  flour  than  Thatcher  during  each  of  the  seven  [ 

years  compared,  Newthatch  has  shov.Ti  good  milling  quality  in  our  ex- 
perimental  tests  and  is  also  considered  satisfactory  by  the  grain  ! 

trade.  The  grain  of  Newthatch  is  slightly  softer  than  Thatcher  according  | 
to  the  pearling  index  values.  In  loaf  volume,  Nev^rthatch  raiks  higher  j 

t'.an  Thatcher  by  the  optimum  bake.  , Newthatch  has  about  the  same  dough  ,I 

mixing  time,  but  requires  slightly  more  bromate  than  Thatcher  for  5 

optimum  bread.  It  ranks  sixth  for  the  average  of  seven  principal  • ' | 

properties.  The  19U6  correlation  coefficient  for  flour  protein-loaf 
volume  was  not  high  (r=  ,8101)  and  the  slope  of  the  regression-  line  [ 

(b^)  equals  Iiii.ii.  It  had  the  lowest  loaf  volume  figured  on  a l3.0-, 
percent  protein ' content  basis  of  the  I6  v\rheats  compared  in  19U6.,  , s 

HENRY  . ■ ■ ■ j 

Henry  is  the  highest  yielding  v;heat  in  the  uniform  regional  nursery ' : 

for  the  three  year  period  19^2  to  19hh  and .was  increased  and  distributed 
by  the  Wisconsin  Agricult loral  Experiment  Station  in  19hh.  It  has  also 
been  a high-;,rielding  T/heat  in  Wisconsin  experiments  and  has  been  tested 
at  Minnesota,  North  Dakota,  and  South  Dakota  stations  with  favorable 
yield  results.  It  was  the  highest'  yielding  variety  of  the  I6  wheats 
compared  in  19U6  and  considerably  exceeds  Thatcher  in  this  respect. . ' 

During  five  years  3C  rpdlling  and  baking  tests  show  that  it  exceeds  ' 

Thatcher  "with  respect  to  test  weight,  flour  yield, ^ and  has  one,  of  the 

lovrest  ash  content  of  the  I6  wheats.  Although  not  the  highest  in  test  . ; 

weight,  it  yields  more  .flour,  than  any  of  the  wheats  with  which  it,T/as 
compared.  Henry  has  good  milling  characteristics.  It  has  the  highest  ;; 

pearling  index  value  of  the  wheats  compared  indicative  of  a soft  textured-  ' 
grain,.  The  flour  is  soft  and  does  not  have  the  granular  characteristics  , > 

of  hard  v heats.  It  is  one  of  the  lowest  in  protein  of  the  I6  wheats,  ' ;;  || 

compared.  The  quality  of  the  protein  is  very  good,  producing  bread 

that  has  an  optimum  loaf  volume  nearly  as  good  as  some  of  the  much 
higher  protein  varieties.  It  ranks  lower  than  Thatcher  in  water  j, 

absorption,  and  loaf  volume  by  the  optimum  bake.  It  had  a shorter  -h 

mixing  time  and  required  much  larger  amounts  of  bromate  than  Thatcher  l| 

for  optimum  bread.  Henry  is  easily  injured  by  long  mixing  but  appears  hj 

to  have  good  fermentation  tolerance.  The  dough  characteristics  are  -|  | 
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somewhat  softer  than  found  in  most  of  the  hard  spring  wheats.  It  ranks 
lowest  in'  crumb  color,  protein  content,  grain-texture  and  the  average 
of  seven  principal  properties  of  the  l6  wheats  compared.  Henry  had  the 
second  highest  loaf  volume  figured  on  a 13.0  percent  protein  basis, 
being  exceeded  only  by  Rescue  of  the  wheats  compared.  The  correlation 
coefficient  (r=„8l^8)  between  flour  protein  and  loaf  volume  was  low. 

The  slope  of  the  regression  line  (b^^)  equals  and  was  among  the 

highest. 

S.D.  2280 

S.D.  2280  is  a beardless  selection  from  a Rival  x Thatcher  cross, 
developed  at  the  South  Dakota  Agricultural  Experiment  Station.  It  was 
tested  in  the  Uniform  Regional  Nursery  for  the  three  years,  19i|2  to 
19hk»  It  has  been  in  plot  'experiments  at  Brookings  - for  a six  year 
period  and  for  a single  year  (19U6)  at  Newell,  S„  D.  and  two  North 
Dakota  stations.  S.  D,  2280  is  a stiff  strawed,  early  strain  which 
has  yielded  well  in  South  Dakota  experiments.  During  five  years  17 
milling  and  baking  tests  show  that  S.  D.  2280  exceeds  Thatcher  with 
respect  to  test  weight  per  bushel,  protein  of  wheat,  .yield  of  flour, 
water  absorption,  loaf  volume  of  optimum  bake,  crumb  color,  aid  grain 
texture.  It  ranks  lower. than  Thatcher  in  flour  ash  and  is  one  of  the 
better,  varieties  in  this  respect.  It  has  produced  bread  having  espec- 
ially good  grain  texture,  S,  D.  2280  has  averaged  high  in  protein  of 
the  16  varieties  compared.  It  has  one  of  the  highest  pearling  index 
values  of  the  wheats  compared  indicative  of  a soft  textured  grain,  S.D. 
2280  has  good  milling- characteristics.  The  dough  mixing  time  is 
slightly  longer  than  required  for  Thatcher,  ■ It  does  not  respond  to 
increasing  amounts  of  bromate,  requiring  approximately  one  third  the 
amount  needed  for  Thatcher  for  optimum  results.  These  few  tests  show 
that  it  has  made  exceptionally  good  grain-texture  and  has  ranked  highest 
in  this  and  last  years  tests  among  the  wheats  compared,.  It  ranks  third 
in  wheat  protein,  and  flour  yield  fifth  in  loaf  volume  of  optimum  bake 
and  first  in  the  summary  of  seven  principal  properties.  So  D.  2280  has 
proved  tq  be  of  high,  quality  and  is  one- of -the  more  promising  strains 
tested  during  the, last  few  years,  . No  correlation  coefficient  or  re- 
gression lines  were  calculated  because  of  the  small  .number,  of  samples 
tested,' 

N,  NO.  1996 

N,  No.  1996  is  an  early  bearded  selection  fromi  a Ceres  x Hope— 

Turk ey-Florence - cross  developed  at  the  Dickinson  Substation,  Dickinson, 
North  Dakota.  It  was  included  in  the  Uniform  Regional  Nursery  for  the 
three  years  19U3  to  19U.5’  where  it  was  the  earliest  variety,  in  the  ex- 
periment for  three  consecutive  years.  It  has  been  in  plot  experiments 
at  Dickinson  f or  five  years  and  at  other  North  Dakota  stations  and  at 
some  of  the  more  southern  stations  for  shorter  periods.  Because  of  its 
earliness  it  has  yielded  best  at  the  more  southern  stations,  particularly 
in  Nebraska,  During  the  four  years  (19U3  'to  19ii^)  17.  milling  and  baking 
tests  show  that  N.  No,  l99^  exceeds  Thatcher  with  respect  to  test  weight, 
protein  of  wheat,  water  absorption  of  flour,  and  crumb  color  of  bread. 
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It  is  lower  than  Thatcher  with  respect  to  flour  ash,  yield  of  flour 
and  loaf  volume  of  bread  by  the  optimum  method,  N,  No,  1^56  has  good 
milling  characteristics.  It  has  about  the  same  pearling  index  value 
as  Thatcher  indicating  that  the  grain  of  both  are  alike  in  hardness. 

N.  No.  1556  averaged  slightly  shorter  than  Thatcher  in  dough  mixing 
time.  It  responds  well  to  increasing  amounts  of  bromate  requiring  for 
optimum  results  about  twice  the  amoxint  needed  for  Thatcher,  It  ranks 
seventh  among  l6  Varieties  for  an  average  of  seven  principal  properties. 

No  correlation  coefficient  or  regression  lines  vrere  calculated,  because 
of  the  small  number  of  samples  tested, 

N,  NO,  1?6U 

No  No,  176U  is  Merit  x Pilot  (C, I,  12315)  and  has  been  one  of  the 
highest  yielding  wheats  in  the  Uniform  Regional  Nurseries  for  the  three 
years  19U3  to  19U5o  It  vras  advanced  to  plot  experiments  at  most  stations 
because  of  its  good  shov/ing  in  uniform  nursery  trials.  It  is  an  early 
bearded  wheat  vdth  good  strength  of  straw.  It  also  is  resistant  to 
stem  and  leaf  rust,  "bunt,  mildew,  and  scab.  During  the-  last  four  years 
1|6  comparable  milling  and  baking  tests  shov/  it  exceeds  Thatcher  vdth 
respect  to  test  weight,  Y;ater  absorption,  cramb  color  and  grain  texture. 

It  has  the  highest  ash  content  of  flour  among 'the' varieties  compared 
and  the.  flour  yield  is  relatively  lov«r,  ranking  l5th.  It  averages  lower 
than  Thatcher  in  wheat  protein  and  loaf  volume  by  the  optimxmi'  bake. 

The  grain  of  N.  No,  176U  has  a much  lower  pearling  index  value  than 
the-  other,  wheats,  to  which  it  is  compared  indicating  that  it  is  harder 
in  texture  than  most  of  the  commercially  acceptable  wheats  and  requires 
more .water. . in  tempering.  With  ordinary  tempering  it  mills  with  difficulty 
requiring  more  reductions  than  the  standard  wheats  and  has  therefore  been 
objected  to  by  the  trade.  It  appears  to  be  outstanding  on  the  basis 
of  four  years  results  in  water . absorption  of  flour  ranking  first  among 
16  varieties,  N,  No,  176i|  has  about  the  same  dough  mixing  time  but 
requires  .only  half  the  amounts  of  oxidizing  agents  than  Thatcher  for 
optimum  bread,  , It  rarlcs  tenth  among  l6  varieties  for  the  average  of 
seven  principal  properties.  It  has  been  discontinued  in  plot  ex- 
periments at  some  stations  because  of  the  reported  unfavorable  milling 
characteristics.  The  correlation  coefficient  (r=„8859)  for  flour 
protein-loaf  volume  v:as  high  and  the  slope  of  the  line  (b]_-50.9cc) 
was  good. 


N.  .No,'  1753 

N.  No.  1753  is  Regent  x Pilot  (C,  I,  12317).  It  v/as  the  highest 
quality  vheat  in  the  Uhiform  Regional  Nursery  for  the  three  years 
19U3  to  19li5  and  was  advanced  to  plot  experiments  at  several  stations. 

It  has  yielded  about  the  same  as  Thatcher,  is  avmless,  and  has  good 
straw  and  resistance  to  stem,  and  leaf  rust,  bunt  and  mildew.  It  also 
has  an  attractive  smooth  kernel  of  heavy  test  weight.  .In  17  comparable 
quality  tests  v/ith  Thatcher  (for  four  years)  N, ' No . ,,.1753  is  equal  to 
or  'ejtceeds  Thatcher  in  all  properties  exCept  flour  yield  and  wheat 
protein  and 'ranks  first  in  optimum  lo.af  volume  among  l6  wheats  discussed. 
It  has  a slightly  lovrer  flour  ash  than- Thatcher „ N.  No.  1753  has  a 
■'lower  pearling  index 'value  of  the  grain  suggesting  that  it  is  slightly 
harder  than  Thatcher.  Some  samples  of  N.  No.  1753  handle  satisfactory 
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in  the  mill  whereas  other  samples  have  been  found  more  vitreous  in 
character  and  require  more  tempering  or  more  reductions  to  reduce 
the  middlings  to  flour c It  has  one  of  the  lowest  flour  yields  of  the 
l6  wheats  compared.  It' is  considered  one  of  the  outstanding  strains 
from  a baking  standpoint.  N.  No.  1753  has  about  the  same  dough 
mixing  time  and  requires  about  the  same  amount  of  oxidizing  agents 
as  Thatcher  for  optim.um  bread.  It  ranks  ninth  in  the  summary  of  seven 
principal  properties.  No  correlation  coefficient  or  regression  lines 
vrere  calculated  because  of  the  small  number  of  samples  tested. 

N.  NO,  1756 

N.  No,  1756  is  Pilot  x Fida  (C.  I.  12303)  and  was  the  highest 
yielding  wheat  in  the  Uniform  Regional  Nursery  for  the  three  years- 
I9U3  to  19U5o  It  has  been  advanced  to  plot  tests  at  a large  number 
of  stations  because  of  high  yield  and  heavy  test  weight  kernels,. 

In  the  plot  experiments  it  has  also  been  high  yielding,  exceeding 
all  of  the  uniform  varieties.  It  is  bearded  with  good  straw,  does 
not  shatter  bleach  or  sprout  and  is  resistant  to  the  rusts  and  smuts,.. 
During  the  last  four  years  36  comparable  milling  and  baking  tests 
show  it  exceeds  Thatcher  in  test  weight,  flour  7/ield,  crumb  color, 
and  grain  texture.  It  is  outstanding  in  crumb  color  ranking  first 
and  in  test  weight  ranking  second 'among  I6  wheats.  It  also  has  the 
lov»rest  flour  ash  of  the  I6  varieties  compared,  N.  No,  1756  has 
good  milling  characteristics.  It  has  a slightly  higher  pearling  index 
value  suggesting  that  the  grain  of  N.  'No^  1756  is  slightly  softer  than 
that  of  Thatcher,  It  averages  much  lower  in  protein  content  and  loaf 
volume  by  the  optimium  bake  than  Thatcher,  It  ranks  next  to  lowest 
in  protein  content  and  lowest  in  optirmim  loaf ' volume  among  the  I6 
wheats  compared.  It  yields  a relatively  low  percentage  of  flour  in 
relation  to  its  high  test  weight  and  also  when  considered ‘in  relation 
vifith  the  test  weights  of  the  commercially  accepted  wheats.  It  had 
a slightly  shorter  dough  mixing  time  but  required  about  the  same 
amount  of  oxidizing  agents  as  Thatcher  for  optimum  bread,  Tho 
correlation  coefficient  (r=,8699)  for  flour  protein-loaf  volume  was 
high  and  the  slope  of  the  regression  line  (b^)  equals  [i7  = 8 is 
intermediate, 

RESCUE 

Rescue  is  a sawfly  resistant  variety  developed  at  the  Smft  Current 
Saskatchewan,  Canada  station^  Because  of  sawfly  damage  in  Montana  it 
has  been  increased  rapidly  for  growdng  there,  (jutside  of  the  sawfly 
area  it  is  a relatively  low  yielding  wiieat,  susceptible  to  leaf  rust, 
drought,  mildew  and  has  wealc  straw.  During  the  two  years  (19U5  f*nd  19i4-6) 
twelve  milling  and  baking  tests  show  that  Rescue  exceeds  Thatcher  wdth 
respect  to  test  weight  and  loaf  volume  of  bread  by  the  optimum  bake. 

It  averaged  lower  than  Thatcher  for  absorption  and  all  the  other  prop- 
erties, ranking  lowest  among  the  I6  wheats  compared  in  wheat  protein 
and  crimb  color.  The  loaf  volume  of  the  bread  wras  high  for  the  low 
percent  of  protein  found  in  Rescue.  This  suggests  that  the  quality 
of  the  protein  in  Rescue  is  very  good.  It  handles  satisf actorily 
in  the  mill  producing  a flour  similar  to  Thatcher  in  granul!.ationo 


It  is  one  of  the  better  varieties  in  loaf  volume  (optimum  bake)  ranking 
third  among  l6  wheats.  Rescue  had  the  highest  loaf  volume  figured  on 
a 13.0  percent  protein  basis  among  the  varieties  compared.  Rescue  had 
about  the  same,  dough  mixing  time  but  required  about  one  third  less 
amounts  of  oxidizing  agents  for  optimum  bread.  It  ranks  l^th  in  the 
suimary  of  seven  principal  properties.  The  19i|6  correlation  coefficient 
for  flour  protein-loaf  volume  was  r=,8286  and  the  slope  of  the  regression 
line  (bj^)  equals  38.5. 

N.  NO.  1831 

N.  No,  1831  is  T'^ida  x Cadet  (C.l,  12362).  It  has  been  in  the 
Uniform  Regional  Nursery  for  .two  years  19U5  and  19U6,  ranking  fourth 
for  jrield  in  19U5  and  first  in  19U6.  It  had  the  highest  average 
optimum  loaf  volujme  for  the  eastern  and  western  composites  in  19h^, 
but  with  its  high  yield  rariked  lower  for  volume  in  19^6,  Because 
of  the  high  yield  and  quality  it  was  grown  in  plots  on  three  stations 
in  I9U6.  During  the  two  years  (19U5  and.l9U6)  nine  milling  and  baking 
tests  show  N,  No.  I83I  to  exceed  Thatcher  in  test  ?/eight,  flour  yield, 
water  absorption,  loaf  volume  of  optimum  bake  and  crumb  color.  It 
averaged  much  lower  in  wheat  protein  but  only  slightly  lower  in  grain- 
texture  of  bread  than  Thatcher.  It  is  one  of  the  lowest  in  flour  ash 
ranking  l5th  of  the  I6  wheats  compared.  N.  No.  I83I  has  good  milling 
characteristics  and  produced  a granular  flour  similar  in  this  respect 
to  the  flour’ from  Thatcher.  It  averaged  about  the  same  as  Thatcher  in 
dough  mixing  time.  It  required  about  twdce  the  amount  of  oxidizing 
agents  as  Thatcher  for  optimum  bread,  N.  No,  I83I  ranked  11th  in  the 
summary  of  seven  principal. properties . No  correlation  coefficient  or 
regression  lines  were  calculated  because  of  the  small  munber  of  samples 
tested, 

REDMN 

Redman,  R.L.  I83U.I  was  developed  from  a Regent  x Canus  cross  at 
the  Dominion  Laboratory  of  Cereal  Breeding,  Winnipeg,  Manitoba,  Canada, 

It  vras  distributed  to  Canadian  wheat  growers  in  19h9  and  in  the  United 
States  in  19U6.  It  was  first  included  in  the  Uniform  Regional  Nursery 
in  I9I4-6  v;here  it  ranked  23  for  jdeld  among  the  26  wheats.  The  average 
of  nine  comparable  samples  for  one  year  shows  Redman  exceeds  Thatcher 
v.dth  respect  to  flour  yield,  'water  absorption  of  floiii',  loaf  volume  of 
optimum  bake,  and  crui'ub  color.  • It  averages  lower  than.  Thatcher  in  test 
weight  and  grain  texture  of  bread  but  is  equal  to  Thatcher  in  flour  ash 
and  wheat  protein  content.  It  is  outstanding  in  crumb  color  ranking 
second  of  the  I6  wheats  compared.  It  has  a higher  pearling  index  value, 
suggesting  that  the  grain  is  slightly  softer  than  that  of  Thatcher, 

Redman  has  good  milling  characteristics.  It  has  about  the  same -dough 
mixing  tim^e  but  needs  a larger  amount  of  oxidizing  agents  than  Thatcher 
for  optimum  bread.  It  ranks  fifth  in  the  summary  of  seven  principal 
properties.  The  correlation  coefficient  flour  protein-loaf  volume  was 
high  (r-.9112)  and  the . slope  of  the  regression  line  low  (bp)  equals 
37.8. 


